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My dear Sir, 

It is almost 18 years since the first Construction Plant & Machinery Committee 
Report was published in 1954. Our report, second in sequence, is presented at a time 
when the complexity of construction jobs has increased and the equipment emplo)'ed 
thereon has become more sophisticated and expensive. 

l"he First Committee had the onerous responsibility of defining the Standard Prac¬ 
tice to be followed by the river valley projects in planning, operation, maintenanCtNand 
repair of ec[uipment, accounting of costs and training of Operators and Mechanics. 
The main objective was to suggest an all-encompassing management role, so that all those 
employed on construction work get properly involved in increased productivity and 
economy and thus lead to the utmost benefit to the job at hand. This provided the guide¬ 
lines for pre-planning of tasks/jobs by using a standard method—a method that would 
have been standardised within an organisation for the type of work under certain job 
conditions. 

The Report of that Committee has been the book of reference for all major users ol 
equipment in the country, even outside the river valley projects, since, in the mean while, 
the field of application of such eepapment got extensively widened to cover land reclama¬ 
tion, the mining industry—coal, iron ore, lignite, and orh<-v minerals and metals, road 
construction and port development etc. 

With a view to sharing experience and pooling of information by all major- usei > 
of equipment, our Committee was constituted, enlisting participation of nominated i-(' 
presentatives of other major users—the N.M.D.C., the N.C.D.C., Ministry of Transpor i 
D.G.B.R., and a leading manufacturer of equipment in public sector. Joint deliberatio n 
and visits to the works of users in different sectors acquainted the Committee with tin 
techniques and methods employed in the country in management of operation, main c 
nance, repair and utilisation of equipment. The common problems faced by the equip 
ment users in improving management and utilisation of equipment could thus be ireu . 
identified and suggestions made for overcoming these. 

It is our observation that the standard practices as previously recommended, ha \ r 
become more a matter of routine even though it should be normally expected that ain o! : , 
intimately acquainted with the work being done would always have the opportunit\ i. 
effectively devise new and better methods of doing the jobs more economically and Ias i < - 



tn fact, there are areas of deficiencies and short-comings which have generally come in 
the way of satisfactory performance and utilisation of equipment. It was, therefore, 
necessary to elaborate the technical details of subjects covered by the terms of reference 
so that the subject of‘Equipment Economics’ is better understood. 

The task assigned to our Committee, as specified in the terms of reference, is more of 
the nature of a general study about the deficiencies and shortcomings, reasons contri¬ 
buting to the same and the measurcs/methods necessary to improve the existing position. 
Accordingly, it has been our attempt to suggest ways and means to improve the existing 
methods of work, so that less physical effort is required to achieve a reasonable produc¬ 
tivity from the machines for the wages and other costs incurred. Some of the suggestions 
may seem rather elementary and a sophisticated person may pass them by. Some may even 
consider the suggestions as an insult to a reasonable man’s intelligence. These 
are only common reactions and attitudes. We are well aware of the common belief 
on part of some that “No one could solve their problems, but themselves.” 
Those managing equipment operations are often heard to say, “My work is 
different”. This would not mean that the whole concept of methods improve¬ 
ment is being summarily dismissed in the belief that they are already accomplishing 
the same results without the bother of any organised, or formal technic[ues fiSTlmethods 
improvement. The acceptance of scheduling techniques, such as ‘CPM’ , and ‘PERT& 
by construction agencies/projects and the testimony of significant savings in time and 
more through their use, are proof that new ideas are not always ignored. Evidently, 
the organisations use the overall job planning techniques; but only few take the next 
step to organise and plan the tasks in different segments of work. The techniques for 
task planning, closely parallel those of project planning, now in wide use. They involve 
a detailed consideration of the site, tools, man-power and tasks. Ideally, most operations 
should be preplanned. Realistically, however, planning is applied as a corrective 
action only after a loss or poor organisation became apparent. 

In order that planning of equipment is done more realistically in future, by all 
major users of equipment, it would be necessary to establish a suitable coordination 
system for exchange of technical information and for mutual sharing of experience in 
operation, repair, maintenance and overhaul of equipment. We are fully convinced 
that a suitable organisation has to be created at one focal point for effective coordination 
of this type, so that the common problems can be solved in a simple manner by collective 
thinking, participation, and joint actions. Such means of communication would give an 
incentive for work improvement methods and techniques—time and methods studies, 
operations research, work sampling, etc., etc., to be put to use. Unfortunately, such tech¬ 
niques are not in use as widely as we may desire. This organisation will also be the Coor¬ 
dinating Agency on behalf of the major users of equipment for matters relating to: 
import trade control policies and procedures; indigeneous manufacture of equipment and 
spare parts of proper design and quality; preparation of a central record of norms and 
standards for production with different types and categories of machines; their costs — 
operational, repair, maintenance, etc.; simplification of procedures for procurement of 
spare parts and equipment; enforcement of formalised training programmes; review 
of information on inter-changeability of parts; standardisation of equipment etc., etc. 



We have accordingly, suggested the constitution of a Standing Committee of Equip¬ 
ment Planning, comprised of members to be nominated by the major sectors using such 
construction plant and equipment on a large sjale. The Irrigation and Power Sector 
being the major user of such equipment (they own equipment worth Rs. 1400 million out 
of a total of Rs, 3500 million worth of equipment in the country) may establish the pro¬ 
posed Committee in consultation with other departments/public sector undertakings who 
will be listed as partners in this. 

The effectiveness of the work to be done by this Committee could be achieved only 
if the equipment operating authorities follow a proper method of record keeping 
in relation to all activities of the equipment in use. Even though there is a greater aware¬ 
ness in the mind of an average equipment user, for entailing economy to equipment 
operations, an analytical approach is not made by them for cost evaluation and cost 
effectiveness, based on defect analysis reports relative to machines in use. This is a direct 
handicap resulting from poor record keeping. 

Another subject for joint venture or mutual participation by all is the training 
of operators, mechanics and supervisory personnel. For proper control in establishment 
and operation of Technical Training Centres, to impart formalised training to Operators 
and Mechanics, whether in the I&P Sector, or under the aegis of other important sec¬ 
tors using such equipment, it has been suggested that a Governing Body be constituted 
comprised of members from the f&P Sector, mining sector, the road building sector 
the Planning Commission and the Ministry of Finance. This organisation will review 
the curricula and syllabi of the training-courses in the Technical Training Centres, with 
a view to enforcing uniformity in standard of education in this field. The envisaged 
participation and partnership of all major users of equipment would help produce better 
standards of training. 

It is also our opinion that, in addition to the training of Operators and Mechanics, 
is necessary to train Supervisors and other executives in the Technical Training Centres, 
so that they can have a better control on operation and repair activities while equip¬ 
ment is on the job. 

From the management angle the supervisory and executive personnel managing 
operation, maintenance, repair and overhaul of equipment, should necessarily familiarise 
themselves with other important aspects relating to equipment selection, job appli¬ 
cation, work improvement methods, time and methods studies, operation, maintenance 
and repair techniques etc., etc. Such training can be imparted by introducing training 
courses of 6 to 8 weeks duration in the GW &PC. The trainers in this case would be 
selected from different sectors using large sized fleets of such equipment, so that the ins¬ 
tructions imparted are beneficial to all the trainees by keeping them fully abreast with 
the latest trends in development of methods and techniques of proper used and control 
of modern sophisticated equipment. 

It is encouraging to observe that the need for formalised training of Operators and 
Mechanics has been admitted by all; and some of the major sectors have expressed their 
desire to establish T.T.Cs., ^ under their own control. Whereas, it would be more 
beneficial to continue such training programmes as a joint venture, in the event of others 
establishing such institutes individually, exclusive consideration has to be given to the 




running and maintenance of the T.T.Gs. of the CW&,PC. Unfortunately, questions have 
been raised in the past about the need for continuance of out T.T.Cs. These have mainly 
involved the financial expenditure aspect, specially when the river valley projects have 
shown some reluctance in sponsoring the trainees for such training. Exclusive considera¬ 
tion has, therefore, been given to establish active association and partnership of all the 
river valley projects in the country, so that running and maintenance of the T.T.Cs. 
and organising a continuous training programme could get a firm footing. 

Besides suggesting replacement of present equipment in the Training Centres by 
equipment models of more recent origin, a recommendation has been made to provide 
for the expenditure on training of Operators and Mechanics, as well as supervisors and 
other executive staff, by making a provision in the project estimates at the rate of one-fourth 
to one-half of one per cent of the estimated cost of the project, 50 % of this provision may be 
utilised by the project authorities for in-service-training expenditure while the balance 
amount of provision may accommodate the expenditure on training through the Technical 
Training Centres and the training facilities to be organised by CW&PC for training of 
supervisors and executives. 

On the training aspect, we would also suggest that six model projects/work sites of 
production unit making large scale use of equipment in different sectors, should be se¬ 
lected for deputing officers to take training in mechanised construction method.s and 
management of operations with equipment. This may be on the same pattern as that of 
training abroad in the past of some of the engineers in this field. 

We are also convinced that the skill and technical know-how of the Indian Engineers 
matches their counterparts in foreign countries in relation to modern methods and tech¬ 
niques of construction/production with construction plant and equipment. What is 
required is more meticulous planning of work with equipment and better efficiency in 
management thereof, which alone can entail economy in construction/production costs. 
Emphasis is therefore, to be laid on creating proper organisation for equipment manage¬ 
ment and administration. Organisation is the machine of management, and unless 
it function properly, it may be difficult to achieve the required efficiency. The present 
pattern of such organisation indicates divided responsibility, delegation of authority 
not commensurate with responsiblity, not too effective coordination of activities and lesser 
emphasis on specialisation. For equipment management and administration to be 
successful, it is necessary to reorient its pattern on unitary control basis, so that function¬ 
ally the entire process of ecfuipment planning, operation, maintenance, repair etc,, 
to the point of discarding the equipment at the end of its economic life, may be assigned 
to a well-knit equipment organisation. What Is required is frictionless inter-divisional 
activities within the organisation, and the assignment of responsibility with commen¬ 
surate authority to competent persons who have speciali.sed in the work with equipment. 

This assumes much greater importance in the context of the envisaged programme of 
development in the country in future. The working paper on ‘Approach to the Fifth 
Plan’ underlines the need for more concerted action in achieving the targets in various 
fields of production, when the outlay is expected to be twice as much as for the 4th plant 
Schemes. The growth in population of equipment in the country in the next five years 
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may, therefore, be expected to be greater than ever before. It is, therefore, more im¬ 
portant now to strengthen the organisations managing the equipment in different sectors, 
so that their efforts are properly directed to reduce investments, ensure greater producti¬ 
vity from the machines by more meticulous planning of equipment operations and better 
availability through proper operation, maintenance preventive maintenance and repair 
of equipment. We have accordingly, made suggestions in our report for evolving a pro¬ 
per pattern of the equipment organisation. 

In substance and in essence, the recommendations made by the first Construction 
Plant and Machinery Committee and our Committee, are similar. The difference is in 
the details and text of the subjects covered by them. As already stated, our report has 
been made more elaborate than the previous one, so that individual recommendations 
are better understood in proper context by an average user of equipment. Even so, 
unless an average user of equipment implements the recommendations in actual practice, 
it may be difficult to expect much of improvement in performance and utilisation of 
equipment. We consider it necessary that every major sector using equipment should 
create a top level equipment management and coordination organisation for this purposes. 

It is also necessary that for ensuring greater awareness in the minds of equipment 
users regarding cost evaluation and cost effectiveness, the accounting system relating to 
ownership and operating costs of equipment should be suitably modified. The old PWD 
System of accounting should undergo a change to accommodate partially the commercial 
pattern which affords the convenience of “Ready at a Glance Reckoning” and evaluation 
of costs in different segments of work with equipment. The notional approach to 
balance the actual costs with estimated costs by apportioning a part of the expenditure 
not incurred to the cost of work, has to be dispensed with. Moreover, better control 
has to be the exercised in preparing financial budgets an control estimates in respect of 
spare part which account for expenditure equivalent to 100% to 300% of the cost of the 
machine, in their life-time in service. Simple apportioning of the cost of spare parts to 
the works through estimated hourly rates of use of the equipment does not afford the 
convenience of exercising proper control in expenditure. 

Undoubtedly, accounting is a means of keeping a watch on economy in expenditure. 
In relation to equipment the main item of expenditure is the maintenance materials 
including spare parts. Investments can be reduced by regulating the size of stocks of 
spare parts by introducing the inventory control system, establishing a scale for provision 
of spare parts and scaling out requirements for procurement based on pattern of consump¬ 
tion. Unfortunately, the inventory control system has not been put to use properly, 
except by a very few users of equipment. Regarding the scale of provision of spare parts, 
the Committee have attempted to furnish guide lines based on evaluation of data and 
information collected from the users of equipment. As for the scale of consumption of 
spare parts, this can be better assessed by accumulating data and information relative to 
consumption of spare parts on given items of machines. Proper scaling of requirements 
of spare parts for forward planning of procurement thereof, can be as sound as the record 
indicating scale of consumption of individual items—^atleast those of high value. It is 
gratifying to note that, in response to the few suggestions, the Gommitee could give in 
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this respect to the various users of equipment during the visits to their work sites 
in different sectors, some of them have already developed record keeping systems to 
establish a scale of consumption of items. Further action has to be taken on ‘compaign 
basis’ for effective introduction of this system in all equipment organisations. 

There has been unanimity in the thinking on part of all Members of the Committee 
in the matter of establishing a Coordination Cell in the CW&PC for creating a central 
record of data and information on all aspects incidental to use of equipment working in 
different sectors in the country. Emphasis has also been laid on early establishment of 
a. Plant Planning Directorate in the CW&PC. The Coordination Cell and the Plant 
Planning Directorate would provide the main support for technical examination of propo¬ 
sals and other items for consideration by-the Standing Committee on Equipm ent Plannfrtg. 
Even otherwise, for economy in investment costs in equipment and its supporting 
facilities required for any project in the I&P Sector, proper functioning of tlie Plant 
Planning Directorate in the CW&PC is very essential. Unless this is done immediately, 
we will continue to face the rather disturbing position of underutilisation of equipment, 
disproportionately large investments in equipment, facilities and stocks of spare parts 
on the projects. 

In conclusion, it may be stated that, if we have to get wiser by the past experience 
in facing the realities of the present and fulfilling our aspirations of the future, wc. must 
admit the need for enforcement of measures to evaluate economy relative to every task 
in different segments of work with equipment and create a sound organisation for 
planning, execution and review of the tasks to be performed within its environments. 
Planning would need the prime attention in all its facets. Execution would involve work 
improvement methods and techniques with the main support of proper records. The 
defect analysis made from a well maintained record would enable proper cost evaluation 
and the consequent identification of measures for cost effectiveness. We are of strong 
conviction that even if thorough planning of the work at the inception of a project re¬ 
sults in a small delay in execution, the resultant initial handicap in time will be made good 
by the expedition in work later. In any case, the total investment in expenditure will 
be comparatively reduced. 

All this, of course, is subject to availability and allotment of adequate funds and 
foreign exchange which shall have to be provided in a sustained manner. , 

Great stress has been accordingly laid in the report and in the summary of recomrnen- 
dations, on following certain standard practices on planning, execution, and record keep¬ 
ing etc., in the relation to work with equipment. 

It is piously hoped that suitable steps will be taken to implement the recommendations 
that have been made by this Committee.- This will cause better utilisation of eqi ipment 
in the country and reduce future investments in equipment, spare parts and other faci¬ 
lities. Generally required for proper operation and upkeep thereof. This would also 

help in avoiding further probe of the type made by our Committee-.-more so when the 

CW&PC through them central Coordination Cell, the Plant Planning Directorate and the 
Mini,stry of Irrigation and Power through the Standing Committee on Equipment 



Planning, would cause continuous updating of all information relating to equipment 
availabe in the country. 

We foresee much brighter prospects even in the matter of identification of items of 
construction plant and Equipment to be indigenously manufatured in the country, 
as the Equipment Standing Committee would be able to give proper technical guidance 
necessary for the purpose, in selection of items of quality and proper standard tor manu¬ 
facture. 

Normally, the Committee should have finalised their report only after their findings 
and observations had been discussed in a Seminar in which the representatives of major 
users of equipment, in different sectors, would have participated. This is what was 
done before the report of-the First Committee was finalised. However, since a colossal 
amount of work was involved in relation to the terms of refernce of the Committee, deli¬ 
berations of the Committee continued upto the middle of June, 1972; and this delayed the 
finalisation of the draft report. Accordingly, it was not possible to arrange for a Seminar 
to be held. 

All the same, the Members of the Committee individually and collectively dis¬ 
cussed most of the important points of observations and recommendations in meetings 
with a large number of Engineers/Managers/Supervisors, controlling operations/ 
management of equipment in different sectors. The observations and recommendations 
as now made arc in general agreement with their views. 

It may perhaps help in avoiding a bulk of correspondence work, which may arise 
from the references from users of equipment in different sectors (seeking clarifications or 
communicating their comments on the text or the recommendations in the report), 
if the report is discussed in a Seminar. The advisability of holding a Seminar 
may, therefore, be considered by the Government, before the report is accepted 
and got printed. The Members of the Committee would be very happy to 
participate in such a Seminar, if held. 

I am grateful to you for the opportunity given to discuss the views of the Committee 
in certain policy matters of technical importance. This has been of immense help and 
gave us lot of encouragement in finalisation of our recommendations. 

With regards. 

Yours sincerely, 

Sd/- 

(S.P. CHUGH) 


Shri B.P. Patel, 

Secretary to the Government of India, 
Ministry of Irrigation & Power, 

Shram Shakti Bhawan, Rafi Marg, 
New Delhi-1. 
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INTRODUCTION 


Large scale mechanisation of construction 
work on River Valley Projects started soon 
after Independence. The D.V.C. Complex, the 
Hirakucl Dam Project and the Bhakra Dam 
Project were the first major projects involving 
heavy concentration of equipment at indi¬ 
vidual locations. To start with, only such 
equipment was deployed on the job as was 
readily available from within the country— 
mainly from the Defence surpluses at the end 
of World War II. The Indian Engineers, who 
were almost new to such equipment, accepted 
the challenge to manage the operation, main¬ 
tenance and repair of the equipment by muster¬ 
ing the Indian skill and labour. The process 
of commissioning surplus equipment and sus¬ 
taining it in operation on the job was more of 
an exercise of cannibalisation of machines, re¬ 
placement of assemblies and components or in 
some cases rebuilding of the parts. 

For future planning, regarding additional 
equipment for major Projects and other smaller 
projects in the Irrigation and Power Sector, 
the Indian Engineers had to work in close 
collaboration with Colombo Plan Experts and 
T.C.M. or U.S. A.I.D. Technicians abroad or 
those posted in India. Simultaneously, inten¬ 
sive studies had to be made regarding construc¬ 
tion methods and techniqties adopted in other 
countries in the contemporary world, where 
mechanisation of construction work had gain¬ 
ed good momentum, partly by deputing a few 
officers to visit such works in foreign countries 
and partly by studying project reports obtained 
through various experts/agencies. 

The development of construction equipment 
in foreign countries in late ‘Forties’ and early 
‘Fifties’ was comparatively slow. A large num¬ 
ber of new manufacturers were entering the 
field of equipment manufacture and the equip¬ 
ment put to the market was not fully proven. 

With the rapidly growing need of equipment 
on River Valley Projects and with the limita¬ 
tions and constraints imposed by the terms and 
conditions of the aid/credits/loans, against 


which such equipment was to be put chased and 
imported, selective choice of equipment could 
hardly be made. In this process some difficul¬ 
ties arose in respect of management of operation, 
maintenance, repair and utilisation of equip¬ 
ment etc., specially when the native skill was 
yet in the process of development. 

The progress in construction work mainly 
depended upon effective utilisation of the 
machines. For this to be so it was necessary 
that the Indian Engineers got fully conversant 
with the proper methods of management, opera¬ 
tion, maintenance, repairs etc., of the construe 
tion plant and equipment. It was desirable 
that there .shovdd be uniformity in the standards 
and norms to be followed in the matter of 
planning for equipment, apportioning labour 
costs and repair costs to the works, record keep¬ 
ing, the maintenance procedures and training 
of personnel etc. 

Accordingly, the Government of India, Minis¬ 
try of Irrigation and Power appointed a Com¬ 
mittee of Engineers to visit some of the pro¬ 
jects then under execution and to submit a 
report on the economic and efficient operation 
and maintenance of the plant and machinery 
used in the construction work of rivei valley 
projects in the country. The terms of refe¬ 
rence to that Committee were as under: — 

1. The makes, types and sizes of the plant 
best suited for various types of work 
with a view to standardisation; 

2. combination and matching of plant where 
more than one unit of plant is involved; 

3. correct apportionment of labour to 
plant; 

4. mode of calculation of the working cost 
of each type of plant per hour; the unit 
cost of the work performed by each type 
of plant on the various projects should 
be computed for the last working season 
and variations in cost should be ex¬ 
plained; 


(xiii) 


3—2 cw & PC/ND/75 



fj. suggestions for a unified scale of depre¬ 
ciation; 

6. standard forms for the history sheets and 
log books of each type of plant; 

7. the various factors involved in efficient 
plant operation emphasising the adverse 
factors which have been responsible for 
low output and poor maintenance on the 
various projects visited; and 

8. comparison of costs of work being carried 
out by machinery with that carried out 
by manual labour with recommendations 
as to the type of work which should be 
normally carried out with machinery. 

The Report of that Committee (-named 

as “Report of Construction Plant and Machi¬ 
nery Committee”), was published in 1954. This 
has been the book of reference for prescribing 
standard practice instructions in relation to 
equipment operation, maintenance and cost 
evaluation not only for the river valley pro¬ 
jects in the country, but also for most of the 
users of similar plant and equipment in diffe¬ 
rent sectors-mining, land reclama(;ion, road 

building, port development etc. 

An abstract of recommendations made in the 
Report of that Committee is at Appendix 0.1. 

Over the last two decades, the construction 
plant and equipment found in roads to a fairly 
large number of industrial areas — iron ore 
mining, coal mining, lignite mining, road build¬ 
ing, land reclamation, port development and 
agriculture. The population of construction 
])lant and equipment has substantially increased 
during successive five year plan periods; and 
as of ‘50-11-1970 it is Rs, B500 million by value 
and 20000 by numbers (approximate figures). 
In the Irrigation and Power Sector alone, equip¬ 
ment worth Rs. 1400 million is in operation, 
when during the year 1953-54, equipment worth 
Rs. 400 million only was with them. These 
ligurcs are clearly indicative of the increase in 
the intensity of mechanisation, the level of im¬ 
ports in the past and the potential of indi¬ 
genous manufacture of the equipment. 

In view of the emphasis on self-reliance, self- 
sufficiency, and import substitution programmes 
of indigenous manufacture of equipment were 
effectively introduced in late 50’s and early 


60’s. Even though the development of such pro¬ 
grammes has been rather slow, the country has 
now come to a pass where, by the end of the 
4th Plan period, almost 80% of the require¬ 
ment of major items of equipment could be 
met with from indigenous sources. 

It is rather unfortunate that for various rea¬ 
sons, productivity of the machines has been 
low and the production levels have not been 
commensurate with the total investment in the 
equipment in various sectors. I his is due 
partly to some delay in procurement of main¬ 
tenance and repair supplies and partly to low 
utilisation of equipment for other reasons. The 
resultant situation as such has been a matter 
of concern with the Government and the equip¬ 
ment owning authorities. The matter has been 
under constant review for making a precise assess¬ 
ment of the reasons to which low utilisation of 
equipment could be attributed. The main area in 
which some of the difficulties could be precisely 
located related to resources provision — by way 
of foreign exchange allocations, the Import 
Trade Control policies and purchase procedures, 
which caused delay in procurement of equip¬ 
ment and spare parts. 

In order to recommend necessary measures 
for elimination of delays in procurement of 
equipment and spare parts for river valley pro¬ 
jects, the Government constituted a Committee 
of Ministers to go into the matter. One of 
the recommendations of that Committee was 
that the Government should constitute a Con¬ 
struction Plant and Machinery Committee to 
compile necessary statistical data regarding 
population of construction equipment in the 
country, to lay down norms regarding produc¬ 
tivity of different items, of equipment, unit 
cost of work with different machines, standardi¬ 
sation of equipment etc., etc., so that technical 
examination can be done in a uniform manner. 

Accordingly, the Ministry of Irrigation and 
Power vide Memo. No. (5(5)(69-Policy/Mat. 
dated the 31st October, 1970, appointed the 
present Construction Plant and Machinery Com¬ 
mittee. Letters of the Ministry of Irrigation 
and Power in this context arc at Appendix 0.2. 
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llie Constitution of the Committee is as 
follows: — 

Constitution. 

1. Shri S.F^Gliu&lV Chairman 

OSBTtJKief Engineer), GW&PG, — 

Water Wing 

2. Shri Jagman Singh, Member 

, Superintending Engineer, (Part-time) 

Mechanical Circle, 

Biias Project, Unit-ll, 

Talwara. 

3. Shri B. Kotaiah, Member 

Sui:)crintcnding Engineer (Mccha- (Part-time) 

nica!) 

Nagarjunasagar Dam Project, 

Andhra Pradesh. 

4. StiriJ.N. Srivastava, Member 

Direetor (Dams-IH, CW &PC (Part-time) 

(WWi. 

5. Shri M.G. Praharaj, Member-Sccy. 

Dejuaty Direetor, 

GW&PG (Water Wing). 

It was indicated that if necessary, the Com¬ 
mittee may co-opt members from other interest¬ 
ed organisations like National Coal Develop¬ 
ment Corporation, National Mineral Develop¬ 
ment Corporation, Hindustan Steel etc. The 
Committee will be provided necessary support¬ 
ing staff. 

The terms of reference of the Committee are 
as follows: — 

(i) Appraisal of the Construction Plant and 
Equipment in the country; 

(ii) Assessment regarding level of utilisation 
of available equipment: 

(iii) Reasons for low utilisation of equip¬ 
ment and low eiiicieacy in operation; 

(iv) Procedure, system and methods of pro¬ 
curement of spare parts and inventory 
control; 

(v) Remedial measures necessary tor improv¬ 
ing efficiency in the operation of equip¬ 
ment and for optimum utilisation there¬ 
of; 

(vi) Requirements of equipment in the 
Fourth Five Year Plan, import substitu¬ 
tion and standardisation; 

(vii) Intcr-departmental co-ordination in mat¬ 
ters relating to Construction Plant and 
Equipment with emphasis on inter-depart- 
mental transfer of surplus equipment; 


(viii) Training of operators and mechanics— 
Review of adequacy of present arrange¬ 
ments etc. 

(ix) Data on performance of different items 
of equipment of various categories/ 
makes; 

(a) Technical assessment; 

(b) Norms for schedules of working 
hours and life of equipment of 
various items; 

(c) Actual performance of various items 
of equipment in different projects 
in various .sectors in terms of average 
animal utilisation and the life use¬ 
fully spent on different jobs over 
given jaeriods; 

(d) Major rejiairs and field repairs— 
Charges over the last ten years, in 
respect of various items of equip¬ 
ment in terms of; 

(1) Spare parts; and 

(2) Labour. 

(x) Hire charges of equipment; 

(xi) Maintenance procedures; 

(xii) Organisational set-up, including work¬ 
shop facilities, stores and warehouses etc. 

(xiii) Organisation and functioning of Central 
Mechanical Units in Irrigation and 
Power Sector and similar other establish¬ 
ments in other sectors; 

(xiv) Accounting for the ownership and operat¬ 
ing cost per plant hour; 

(xv) Recommendations for management, ope¬ 
ration and utilisation of construction 
plant and ecpiipmcnt. 

The terms of reference imply a deep exami¬ 
nation of all major aspects of work incidental 
to operation, maintenance, repair and manage¬ 
ment of equipment for optimum utilisation. 
The main object being overall economy in end 
cost of production with the machines, the entire 
process of planning, selection, maintenance and 
repairs, rehabilitation of surplus equipment, re¬ 
cord keeping, cost analysis and cost evaluation, 
has to be established, keeqaing in view the pre¬ 
sent practices and procedures followed by major 
users of such equipment in the country. 



(xvl) 


The magnitude of the task before die C.oui 
mittee in preparation of the report is stupen¬ 
dous, considering the time at their disposal and 
the staff sanctioned to carry it out. Tabulation, 
analysis and sampling of information received 
from 298 Nos. of users of equipment was an 
uphill task. Moreover, back references were 
necessitated to the projects/users of equipment 
as the data given was inadequate or incomplete 
in many cases. This was evidently a result of 
inadequacy of the record keeping system with 
the users of equipment. Therefore, even 
though the tenure of the Committee was initi¬ 
ally fixed as one year, the work could not be 
completed in the scheduled time. The tenure 
of the Committee was consequently extended to 
the end of June, 1972. 


3. Shri H. S. Srinivasan, Chief Engineer 
(Excavation), M/s. National Coal Deve¬ 
lopment Corporation Ltd., Ranchi. 

4. Chairman, Tractor, Earthmoving and 
Construction Equipment Distributors’ 
Association — Shri W. Barieto upto 
June, 1971 and Shri Madan Agarwal 
from July, 1971. 

5. Lt. Col. Jagjit Singh, D.G.B.R. 

6. Shri Anil Salgaocar, Goa Mineral Ore 
Exporters’ Association. 

7. General Manager (Commercial), M/s. 
Bharat Earth Movers Ltd., Bangalore— 
Shri K. Ray upto July, 1971, and from 
September, 1971 Lt. Col. C.K.K. Iyengar. 


The Committee are to be assisted by one 
Assistant Director and the following other 
staff 


Stenographer Grade II 
Stenographer Grade HI 
Upper Division Clerk 
lower Division Clerk/Typist 
Peons 


1 No. 

1 No. 
I No. 

1 No. 

2 Nos. 


The Chairman assumed duty on 2C-11-1970 
and the Member-Secretary on 30-11-1970. Two 
Members joined in December, 1970. while the 
third member joined on 13-3-1971. 

The other members of staff joined the Com¬ 
mittee on the dates noted against each: — 


Assistant Director 
Stenographer Gr II 
Stenographer Grade HI 
Upper Division Clerk 
Lower Division Clerk 
Peon 


1-12-1970 
26-11-1970 
30-12-1971 
16- 2-1971 
8- 1-1971 
1-12-1970 


The Other peon was not posted. 

Following is the list of the Coopted Mcmtiers 
who were nominated on the Committee: — 

Co-opted Members: — 

1. Shri P. K. Thakur, Chief Engineer 
(Roads), Ministry of Transport and 
Shipping (Roads Wing), Parliament 
Street, New Delhi. 

2. Shri N. Cuba, Senior Mechanical Engi¬ 
neer, M/s. National Mineral Develop¬ 
ment Corporation Ltd. 


8. Chief Project Officer, M/s. Hindustan 
Steel Construction Works Ltd. — Shri 
A. K. Ramayya upto September, 1971 aud 
Shri H. C. Gupta, Dy. Chief Engineer 
from October, 1971. 

The Committee started functioning from 
December, 1970. During the first month of 
its formation, a set of proformac and tpies- 
tionnaire were developed and circulated, calling 
for information from almost all the users of 
equipment iii the country — in Central/State 
Government Departments, Irrigation aud Power 
Projects, Pidrlic Sector Undertakings/Corpora- 
lions and Private Sector, Replies to the ques¬ 
tionnaire and information in prescribed pro- 
formae started arriving from March, 1971 but 
the bulk of information was leceived from 
July, 1971 onwards. 

Members of the Coniniitiee started visiting- 
projects from February, 1971 onwards for ex¬ 
amining the existing systems, methods, proce¬ 
dures and facilities for operation, maintenance 
and repair of ec[iiipmeiit, the type and pattern 
of organisation controlling such work, the sys¬ 
tem of accounting of costs, record keeping, etc., 
etc. During these visits, detailed discussions 
■w^ere held with the project authorities to a.scer- 
tain details of the problems and difficulties faced 
by them in improving the utilisation of equip¬ 
ment and increasing the level of production 
by the available machines. In subseeiuent 
visits to other projects, the data and informa¬ 
tion received from those projects were jointly 
reviewed with a view to locating precisely the 





areas of deficiencies so that a specific view 
could be taken on measures to be introduced 
for improvement. Ihe discussions were held 
with officers at various levels of management 
within the organisation on individual projects. 

The thinking of the Committee on various 
aspects of the terms of reference was progre.s- 
sively given shape as a result of these discussions. 

Members of the Committee visited the follow¬ 
ing projects/public sector uiidertakings/private 
enterprises: — 

Irrigalion and Power Projects: — 

1. Bhakra Dam; 2. Beas Unit 1: 3. Beas 

Unit II; 4. Ramganga; 5. Yamuna Hydcl; 
0. Tenughat Dam; 7. Hirakud Dam; 8. Bali- 
mcla Dam; 9. Parambikulani Aliyar; 10. Mula; 
11. Ukai; 12. Tawa; 13. Rajasthan Canal; 
14. Nagarjunasagar Dam and Canal; 15. 
I’ochanipad; 16. Lower Sileru. 

Public Sector Undertakings 

(a) Mjs. Hindustan Steel IJd. 

1. Bhilai Steel Plant and captive mines; 

2. Rourkela Steel Plant and captive mines; 

3. Bokaro Steel Plant. 

(b) M/s. National Coal Development Corpora- 
iion Ltd. 

1. Barkakhana Collieries; 2. Kargil Collieries; 
3. Barkhunda. 

(c) M/s. National Mineral Development Cor¬ 
poration Ltd. 

1. Bailadila Iron Ore Mines; 2. Kiriburu 
Iron Ore Mines; 3. Iron Ore Handling Plant 
at Visakhapatnam Port. 

I'd) Neyvcli Lignite Corporation Ltd. 

Other Projects 

1. Badarpur Thermal Power Station; 2. 
Delhi Flood Control; 3. Madras Atomic Power 
Station; 4. Field Machinery Units of Rehabili¬ 
tation Reclamation Organisation at Balimela 
Project and Bailadila Iron Ore; 5. Border 
Roads Workshops, Pathankot. 

Private Bodies 

L M/s. V. N. Salgaocar & Brothers Pvt. Ltd.; 
2. M/s. V. S. Dempo & Co. Pvt. Ltd.; 3. M/s. 


Sesa Goa Private Ltd.; 4. M/s. Hindustan 
Construction Corporation; 5. Patel Engineer¬ 
ing; 6. Noamandi Iron Ore Mines of M/s. 
Tata Iron &: Steel Co. 

Manufacturers 

(1) M/s. Bharat Earth Movers Ltd.; (2) M/s. 
Heavy Engineering Corporation; (3) M/s. 
Tata Engineering &; Locomotive Co,; 4. Tata 
Iron & Steel Co.; 5. M/s. Tata Robins; 6. 
M/s. Ashok Leyland; 7. M/s. Hindustan 
Motors; and 8. M/s. Revati Machines Tools. 

Views of the Committee on various terms 
of reference based on the data collected and 
the opinions expressed by the users of the 
equipment, were finalised in periodical meet¬ 
ings. Full Committee meetings were held 20 
times during its tenure — 11 times at Delhi 
and on nine occasions at project sites. Besides 
these meetings, a number of group meetings 
attended by some Members and Coopted Mem¬ 
bers, were held at Delhi. 

In order to avail of the experience and ex¬ 
pertise with the principal dealers of equipment 
in the fields of maintenance and repair pro 
cedures, training of Operators and Mechanics, 
spare parts procurement and disposal, and 
rebuilding/conservation of worn out compo¬ 
nents/parts, the Members of the Committee 
had meetings with the dealers of equipment 
collectively, who are Members of the I’ractor 
Earthmoving 8c Construction Equipment Dis¬ 
tributors’ Association. 

At the specific request of the Union Ministry 
of Labour, Employment and Rehabilitation 
(Department of Rehabilitation) a special exa¬ 
mination was carried out of the working of 
Rehabilitation Reclamation Organisation, who 
maintain and operate a huge number of field 
machinery units for land reclamation w'{)rk in 
the country'. This was in the normal process 
of visits made to some of their field machinery 
units and a separate report submitted. 

In response to a similar request regarding 
surplus equipment available with Rourkela 
Steel Plant and the policy for economic replace¬ 
ment of construction and mining equipment, 
working on diflerent projects of M/s. Hindu¬ 
stan Steel Ltd., detailed discussions were held 
w'ith the officers concerned during the visit of 



the Members of the Committee to the Rourkela 
Steel Plant, This also involved some corres¬ 
pondence with the Director (Finance), H.S.L. 
and the Finance Officer, Bureau of Public Enter¬ 
prises. The observations of the Committee were 
rendered to the officers concerned. 

With the background knowledge of the prin¬ 
cipal recommendatiojis made in the Report of 
the Construction Plant & Machinery Committee 
in 1954, the general observation in terms of 
summary assessment by the present Committee 
is that an average user of equipment even in 
the Irrigation and Power Sector has not been 
fully guided by the direction of control sug¬ 
gested in those recommendations regarding 
planning for equipment, accounting, record 
keeping, the Jiiainteriance procedures and train¬ 
ing of personnel, etc. In order to emphasise 
more strongly the need for implementation of 
these recommendations, this Committee has 
thought it lit to cover more comprehensively 
the context and technical details of subjects 
covered by individual terms of reference. An 
attempt has been made to make each chapter 
.sclf-contained for comprehensive study. Since, 
however, the terms of reference are such as 
would involve certain common aspects of work 
control relative to equipment, repetitive refe¬ 
rence to certain subjects in various chapters 
of the report could not be avoided. 

The Committee have also attempted to seek 
expert advice on important matters from 
eminent engineers who have retired from very 
high positions in State/Central Government 
service. Exchange of views was also made 
with very senior officers/heads of organisations 
in Government Departments and Public Sector 
Undei'takings in respect of suggestions and pro¬ 
posals formulated by the Committee, where 
coordinated and integrated effort is called for 
collectively from all States/Gentral/Public 
Sector Organisations. This is illustrated by the 
I)roposals for constituting 

(i) Governing Body for 'Fechnical Training 
Institutes; 

(ii) . the Standing Committee on Equipment 
planning; and 

(iii) . uniformity in the method of accounting 
of depreciation and repair costs of equipment. 
Much as the Committee would have liked to 
cover more comprehensively the details of the 


forms etc., for record keeping, and outline ol 
the Purchase Manual, a Handbook/Ready Rec 
koncr giving emperical formulae and thuml: 
rules for esdmation of cycle-time, production, 
cost evaluation etc., it has not been possible 
for them to finalise this in view of the heavy 
load of assigned work, 

I’he statistical information compiled and 
studies made by the Committee lead to con¬ 
clusive observations pointing towards deficien¬ 
cies and shortcomings generally resulting in 
poor performance of equipment with some in¬ 
dividual equipment owning authorities. How¬ 
ever, an assessment has been made in general 
terms of the reasons causing poor performance 
of equipment and recommendations have been 
made for corrective action. It is piously hoped 
that the projects/owners of cquipmeiit, would 
take coriectivc actions after studying the report 
properly and supjilenienting that by a critical 
study of the existing practices and procedures 
relating to equipment in operation with them. 
What is necessary is to introduce methods of 
improvement in equipment management and 
operations. 

It is the considered opinion of the Committee 
that in future, the equipment owning autho¬ 
rities and the management, should themselves 
take to a proper system of planning for equip¬ 
ment, record keeping, defect analysis, cost evalu¬ 
ation and cost effectiveness, so that they esta¬ 
blish proper norms and standards and work 
measurement processes for improvement in utili¬ 
sation of equipment, increase in production, 
reduction in investment costs and overall 
economy in construction/prodiiction costs. 
Continuous updating aiicl review of informa¬ 
tion individually by them and by a Central 
Coordinating Agency to be established for the 
purpose, would help in improving the position. 
Unless the suggested process is a continuous 
one, periodical assessment at long intervals of 
time, will not help improve the position. 

The Committee would like to record their 
appreciation and thanks to all the equipment 
users — the State Governments, Central Govern¬ 
ment Departments, Public Sector Undertakings 
and Private Organisations, who co-eperated in 
the matter of rendering valuable data and 
information and made tlie ta.sk of the Com¬ 
mittee easier for framing conclusive observa¬ 
tions and recommendations. The Committee 



were provided with the opportunity of having 
access to all the information that was called 
for during the visits to the projects/worksites 
or through correspondence. 

I'hc tionimittcc are highly grateful to Shri 

S. K, Jain, Chairman, CW&PC and Slui J. P. 
Naegamvala, Member (P&P), CWfePC, for the 
valualtle advice and guidance given during 
discussions on important observations. Con¬ 
clusive thinking in relation to certain subjects 
involving policy matters, tn-ganisational set up 
and practical problems in management, opera¬ 
tion and utilisation of equipment was conse¬ 
quently made easier. 

The Ct)mmittee would like to record their 
appreciation of the assistance given by Shri 

T. R. Nayar, Deputy Chief Accounts Officer, 
Beas Project, Talwara, in finalising the details 
regarding accounting of ownership and operat¬ 
ing co.sts of equipment, as given in Chapter 
13 of the Report. 

The Committee would ;dso like to record 
their appreciation of the strenuous efflorts and 


hard wmrk put in by Shri M. C. Praharaj, 
Mcmlrer-Secrctary of the Committee in compi- 
laiion and analysis of the data received, be¬ 
sides attending to the normal functions of 
oiganising the meetings of the Committee and 
processing the minvites etc. The magnitude 
of work was tremendous while the strcngtli 
of staff, as provided, was so little. The assi.s- 
tance given by Shri O. P. Marwalia, -Assistant 
Director in initial sampling and compilation 
ot information and in preparation of the draft.s 
of tlie appendices as well as processing of all 
the draft.s documents upto the final stage of 
the report was exemplary. Shri Marwaha serv¬ 
ed meritoriously to control the entire office 
work. 

The Committee was fortunate in having 
Shri U. Krishnaniurthy, Personal Assistant and 
Shri Bishal Maui, Upper Division Clerk. They 
worked with great zeal and keen sen.se of 
devotion to duty. They proved undefatiguable 
in putting ungrudgingly the lot of overtime 
which was necessary for completing the work 







SUMMARY OF RECOMMENDATIONS 
I. PLANNING 


I’ROJECr PLANNING. 

1. Technical approval of a project: estimate 
should be followed by finalisation of design 
details, financial estimates and scheduling of 
tlic programme of work iterawisc and in an 
integrated manner. For this to be properly 
accomplished, there should be a time interval 
between the approval of a project estimate and 
the commencement of work. A minimum period 
of one year .should be provided on this account. 
A very clear view be taken initially of properly 
coordinating and integrating all resourcc.s for 
planning and scheduling of work. 

2. All technical details relating to work 
should be finalised in a thorough manner at 
the inception of the job. This should include 
job specification rcc|uirements. individually for 
items of work.s involved, considering the clima¬ 
tic conditions—length of construction season or 
o| 3 erational season, topography, characteristics 
of the materials to be handled. 

■i. The mode of execution of work—either 
depaitmcntally or through private agencies, 
should be clearly decided upon in advance. 

PLANT PLANNING. 

4. The task of plant planning should be as 
detailed and meticulous as the project planning. 

5. A master plan of borrow areas and haul 
roads be prepared initially treating this subject 
as important as the liasic plant planning exer¬ 
cise, so that safety of operations and minimum 
cycle time of operations by motorised equip¬ 
ment on production job can be ensured. 

(). Adequate provision should be made tor the 
construction plant and facilities for execution 
of the work according to the pi aimed/phased 
programmes, as scheduled. 

7(a). The complexity and character of the 
work to be performed .should be carefully con¬ 


sidered, so that radical changes are not necessi¬ 
tated in the course of execution of woik as it 
progresses, 

(b) Selection of equipment, by type and num¬ 
bers, .should be based on economy in methods 
of work relative to job conditions and intensity 
of ii.se, maintenance and repair costs, facilities 
required, standardisation etc., etc. 

8. Scaling of requirements of equipment 
.should be based on rational factors of availal.)i- 
lity and utilisation. 

9. Provision of standby equipment, assemblies, 
sub-assemblies and components should also 
make an important consideration, both for de¬ 
termining the total quantum of equipment to 
be employed on the job and the facilities to 
be created for maintenance and repairs. The 
main guiding factor should, however, be least 
investment, optimum utilisation ami maximum 
pos.sible productivity of machines for economy 
in production cost. 

10. On the plant planning exercise initially 
completed, a second opinion .should be taken 
before the financial e.stimate is prepared. 

11. Plant drawing.s should be prepared in pro¬ 
per details in designing the lay-out. As far as 
possible, these should be prepared on standard 
sized sheets properly tided, dated and num¬ 
bered, to facilitate reference. 

12. Design eriteria and .structure design cal- 
cnlation.s shall be recorded and preserved. 

WORKSHOPS AND FACILITIES 

13. Adequate provision should be made in 
the project cost estimate to meet the cost of 
workshop.s—buildings, equipment and fadlitic.s. 

14. Initial planning of workshops at the 
stage of formulation of project reports should 
cover all details regarding items and types of 
work to be done, the maxinnim work load pos.si¬ 
ble to arise in respect of each, the pattern of 
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maitilenance and repair of equipment whether 
centralised or an area maintenance basis or a 
combination of both, and the extent to which 
work will be got done by outside agencies and 
ihe amotint of investment that can be made. 

15. A clear plan siiould l)e developed of the 
lay out of the shops by listing out the type of 
repair work, servicing and maintenance opera¬ 
tions to be assigned to .shops commensurate 
with the number and type of machines, plant 
and ctpiipmcnt to be maintained and serviced, 
and the load of mamifactnring activities. Fur¬ 
ther room for expansion and flexibility of ope¬ 
ration inside the shops shoidrl be provided for. 

Hi. I'hc type and sizes of the wmrk.shop build¬ 
ings should he decided upon with due con.side- 
ration to climatic conditions, geographical 
lociition etc. (dear provision should lie made 
for drainage facilities, paikiiig .spaces, storage 
of raw materials, equipment awaiting work in 
the .shojts, repaired equipinctu awaiting delivery 
to the u.ser.s etc, 

17. Adequate material handling facilities 
should be provided both inside the shops and 
the open space outside. 

18. The location of the shops should be de¬ 
cided upon by preparing a clear plan of the 
operational aetit itics which will be served tiiere- 
by. 

19. Size of the shoyj shonld be determined by 
[lie type of equipment, eomponent.s, a.ssemblies 
that will he put to repairs. Provision should 
also he made tor stoiaige of the components, 
parts and as.semblie.s and tor the (itters'/Work- 
mcn heiuhes. There should he no congestion 
of the work space. 

20. Propetly laid service roads, stabilized 
•shop lloovs to suit the type and size of the 
e<[iiipmcni: that will move over it, should be 
provided. 

21. I'he ;uea maiiueiiance shops should be 
located as near to the scene of operation as 
possible. Good aecv'ss roads should be provided. 

22. Creation of adequaie facilities in advance 
lor m.aintenancc, repair, storage and care taking 
of the equipment in the interim period, bet¬ 
ween the time of its receipt and actual com- 
mi.ssionmg on the job, should be a prerequisite. 


23. Plant equipment assembly yard should 
be provided for, iis near as possible, to the 
main workshops for assembly and initial com¬ 
missioning of all plant and equipment, except 
those which, by virtue of their type, size, mobi¬ 
lity etc., have to be a.ssembled/commissioned on 
the job as dose as possible to the point of 
application. 

STORE.S AND WARF.HOU.SF.S, 

24. Store room and warehouse facilities should 
he located adjoining the maintenance shops. 

2.5. Receiving arc:is in the warehouses should 
he provided separately with sufficient space to 
accommodate mechanical hiindling and loading 
and unloading operations, 

26. .Specific attention should be paid to pro¬ 
vide a proper building for storage of tyres, 
tubes and other rubber materials. 

27. Slow moving and heavy parts which are 
treated with prc,servafivc.s, or on which weather 
has no adverse effect, shoidd be stored in the 
open. 

PROCURK54ENT OF EQUIPMEN'E AND 
SPARE PARTS 

28. The programme for procurement of 
equipment should be so planned that it would 
be physically available for production work on 
schedule. However, the time table should be 
so Framed that the equipment does not have to 
lie idle for long for want of work. 

29. Initial supply of spare parts, suffieient for 
running and maintenance of the maeliirics for 
2000 to 3000 working hours .should be cn.surcd, 
I’rocurement action should be suitably finalised 
for this to be so, 

.30. Supply of fillers fo.i maintenance of the 
machines should be arranged with the machine 
for a minimum 2000 hrs. work. 

31. Information on scale of consumption of 
spare part.s relatis-c to the type, make and cate¬ 
gory of machine/s to be purchased, should be 
obtained from projecls/dcpartmcnts where such 
equipment liad been in use pre\ionsly, unless 
smh iufoimation is avtiilable otherwi.se. dliis 
should he used for a guide line lor procure¬ 
ment,of spare parts for iriiiial supply. 
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?)2. The procurement of spare parts and pro¬ 
visioning should be done with due considera¬ 
tion to the population of equipment of one 
type, make attd category, and its intensity of 
use, whether single shift or ninlti shift opera¬ 
tions. 

II. OPERATION 

SCHEDULES 

33. In defining the annual schedules for 
operation of equipment, the effort should not 
be to stale down the figures because of certain 
persistent occurrences, which take away a part 
of the available working time; but iu.slead 
corrective action .should be planned for tnini- 
uiising such losses in time. 

34. The working conditions should be under 
constant cxaminatioir and review in order that 
the operational efficiency of the madiiiie is not 
impaired. 

35. Requisite conveniences and facilities 
which help promote efficiency of Operators, 
should be provided in a liberal mauiier, 

36. Unless certain physical limitations come 
in the way of working the schedules of work¬ 
ing hours should be framed on the basis of 
two shift.s or 3 shifts jrer day. 

UTILISATION 

37. Utmost efforts should be made for opti¬ 
mum utilisation of equipment. However, 
maximum utilisation .should not be taken as 
an index of maximum productivity of machines. 
Progressive review should be made of cycle 
time of operation of each t)pe of equipment on 
the job, through organised ‘time and methods 
studies’ so that the delay factors are removed 
from the cycle time, the minimum possible and 
the production the maximum possible. This 
should set the level of utilisation expected 
from the machines. 

The aim for level of utilisation should be 
set at a minimum of 70% of scheduled hours. 

38. Lor improvement in utilisation of equip¬ 
ment, the delect analysi,s (the defects which 
account for down-time of ctpiipmcnt) should 
be made and corrective actions taken to reduce 
the incidence of breakdowns. 


TRANSPORT AND COMMUNICA f UJN 
SYSTEM 

39. Meticulous attention should be paid to 
haul-road construction and maintenance. Sulii 
ciently wide roads, with proper sub-grades, 
smooth surface—properly moist, easy gradients 
and easy curves and bends, should be provided 
for attaining safe maximum speeds by motorised 
equipment. 

40. Lor excavating equipment, the borrow' 
areas shoidd be made even and clean with the 
use of proper equipment. 

4E For convenience of expeditions communi¬ 
cation, wire less .sel.s, radio net work, telephone 
lines etc., slionld be provided wlicre motori.sed 
equijtment is spread over a fairl)- wide expanse 
of area under operational activity. 

III. MAINTENANCE 

42. The work of maintenance of equipment 
should be a.ssigned to a senior, qualihed and 
experienced officer, who is fully acquainted 
with the machines to be maintained. 'I'he orga¬ 
nisation under his charge should similarly in¬ 
clude experienced and skilled hands. 

Competent senior operators with long stand- 
ng experience in operation of the machines on 
he job, should be employed on maintenance 
work. 

43. Unskilled labour strength should be 
brought to the minimum and inefficient main¬ 
tenance staff removed from the maintenance 
activity based on proper evaluation of main¬ 
tenance effectiveness (in terms of availability 
of equipment and cost incurred on main¬ 
tenance). 

44. A minimum number of brands and grades 
of greases and oils should be put to use for 
the lubrication of various machines at the site 
of work. 

45. Maintenance charts be di.splayed at suit¬ 
able locations in the maintenance area based 
on recommendations made in the operation 
and maintenance manuals relative to the 
luadiiiies in use. 

46. Printed forms ba.scd on recommendations 
made in the manuals, stipulating the tasks to 
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be pcrf'omied at delined intervals of lime such 
as 50 hrs., 100 hrs., 200 hrs., 250 hrs., 500 hrs., 
1000 hrs., etc.., should be used for recording tlie 
maintenance activities performed, 

47. Adequate facilities should be created for 
maintenance and repairs to equipment. Pro¬ 
vision of hand tools and other handling facili¬ 
ties, which would cut down the overall time 
in maintenance/repair of equipment should 
he provided. 

PREVENTIVE MAINTENANCE 

48. Preventive maintenance should be given 
the prime attention and the importance it 
deserves. The responsibility for preventive 
maintenance should be assigned exclusively to 
a senior oflicer. 

RECORD KEEPING 

49. Proper record keeping should be orga¬ 
nised. This should be looked after by .senior 
persons — engineers, and should not be left 
entirely to tlie clerical staff. 

50. Compilation of performance data on pro¬ 
duction and costs, shall be made by creating 
proper records under the direct supervision of 
an engineer, so that corrective actions, if any 
necessary (based on analysis of the infojination 
so recorded), can be taken for improvement in 
utilisation, productivity and reduction in costs 
in various segments of work. 

PROCEDURES 

51. For elTeetive control in execution of the 
maintenance work, a dear chart shall be pre¬ 
pared defining “Who”, “What”, “Where” and 
“How” of the maintenance activity to be per¬ 
formed. 

52. Wherever the total .spread of equipment 
and the number of machines to be maintained 
in a given span of time so warrant, mobile/field 
servicing/maintenance units should be provi¬ 
ded. 

ERAININC 

53. Periodical refresher courses for the oper¬ 
ators, mechanics and maintenance crews should 
be conducted and systematic training pro¬ 
gramme for the new recruits will he organised. 

IV. REPAIRS 

5'1. The work in the main repair shops 
shoidd be sub-divided according to the func¬ 
tional requirements so as to accomplish con¬ 


current repairs of componeius and assemblies 
for expeditious completion of the repair of 
any given machine. 

55. Where major repairs are to be carried 
out at the site of W'ork, functionally designed 
mobile repair shops mounted on trucks and 
equipped with full complement of tools etc., 
sliould be provided. 

.56(a), In the process of repairs to equipment, 
the disassembling and reas.sembling of the parts/ 
components from sub-as.semblies, maiii-asscm- 
hlics and the maeliinc should be done accor¬ 
ding to instructions given iti the shop manuals 
for the particular item of etjuipment under 
repairs. 

A blue-print showing the important nieasure- 
inenLs, fits and tolciances to he observed in le- 
a,s,sembliug of patts/components in .subassem¬ 
blies, and main assemblies .should be prepared 
and displayed at suitable locations, in the 
repair shops for reference by the repair crew, 
the Chargemea and the Foremen inspecting 
the work. 

(h) Printed fiheck Lists, listing items of 
check at stage inspections by supei visors, should 
be u.sed. These should be recorded iir the His¬ 
tory Hook of the maehine/assembly/sub-asscm- 
bly etc. 

(c) Observations should be recorded after 
iuspectiou of the machiiie/assemblies/sub-ass- 
emblies at the time of overaul of machines and 
comparative study made with similar observa¬ 
tions made on inspection of the machine at 
the time of preceding overhaul. 

(d) Such rt;cord should be created and iiiaiii- 
tained by competent hands of the rank of 
■EoiTman/Assistaiit Foreman and should be 
continually reviewed by the engineer in charge. 

(e) Special notice be taken of repetitive type 
Ijrcakdowns and prcmatuie wear on compo¬ 
nents! indicated by analysis of infortnatioiL in the 
Inspection Sheets and corrective actions taken 
to reduce tlie incidence in future. 

(f) Cost of repairs should be evaluated and 
recorded after every reimir/overhaul; and this 
should also be subjected to regular reviews at 
periodical intervals, from standpoint of 
economy. 


(g) Arraugcrncnts for testing of individual 
assemblies and sub-assemblies after repair and 
overhaul should be organised where the volume 
of work involved is heavy. 

(li) 'bests and trials of repaired equipment 
should be assigned to a competent hand and 
all necessary adjustments in various systems of 
the machines properly made before the equip¬ 
ment is recommissioned on the job. 

(i) Only skilled, qualified and trained per¬ 
sons shordd Ire assigned the repair work. The 
unskilled labour should be employed for hand¬ 
ling work only. 

V. SPARE PARTS 

INDEiNTING. 

57. Indcnts/Rerpiisitions for procurement of 
spare parts should be prcjraied by experienced 
engineeis. who are well acquainted with the 
technical design and conslruction features of 
the madiines, their operation, maintenance and 
repair. 

58. Scaling of requirement should be based 
upon the record of consumption in the past, the 
history of performance of machine/s, the im¬ 
mediate 1 ecyuitemcrits based on observations 
after inspettion regatding wear and tear 
of the parts and components etc., and the per¬ 
iod of tirn'e—stage in the age of the machine; for 
which the spare parts would be required. 

59. For indents to f)e processed through 
DGS & D, a clear scrutiny be made of the ques¬ 
tionnaire in the Ciheck List to make sure that 
all the information has been included/given 
properly in the prescribed indent form to avoid 
any back lefcrence from the DGS & D. 

FROCURFMEN 1' 

60(a). To ensure timely availability of re¬ 
quited spare parts, forward plantting should 
be done with due consideration to the lead 
time involved in proeurcnicnt—the total lime 
fioin the stage of Iraming of the retyuisition 
to the point of physical delivery of the spare 
parts in the stores. 

(b) Processing of requisitions/indents for 
procurement should be done at regular inter¬ 
vals of time—preferably on half-yearly basis. 

(c) In processing the inderits/requisitions, de¬ 
tails of itenrs and quantities on order aird the 


•stock position in respect of each, should be 
first checked up and accounted for and ptr^curc- 
mcrit action then taken lor the balance items/ 
quantities. 

^ (d) For procurement against DGS & D Rate 
Contracts, projrer evaluation should be made 
initially of the items that shall have to be im¬ 
ported by the supplier, so that delivery sche¬ 
dules can be suitably hxed and necessary ar¬ 
rangements made for obtaining the Actual 
Users fmport Licence in case the import is not 
against the suppliers’ own licence. 

(e) For time bound progratnmes of construc¬ 
tion work, the project estimates should indi¬ 
cate the cost of spate parts tvhidi will be pur¬ 
chased in the seivice life of the machines 
thereon. 

(t) Annual budget estimates should be fram¬ 
ed for puichase ot spate parts covering require¬ 
ments of the period corresponding to the lead 
time of procurement. 

RATE CONTRACTS 

61(a). lire DGS & D may examine the rea¬ 
sons why the Rate Contract holders cannot stick 
to the delivery schedules, furnish price-lists of 
goods ordered against rate contracts and ex¬ 
pedite finalisation of rate contracts. 

(b) In verifying the corapcterice of any firm 
in respect of rate contracts for indigenous items, 
a more meticulous check may be exercised in 
identifying the established facilities, technical 
kirow'-how on part of the manufacturing con¬ 
cerns, the research, development and design set 
up available with them, and the goods being 
actually manufactured by them at the time of 
the new items of spare parts arc planned for 
manufacture by them. 

(c) The DGS & D may consider to introduce 
a system of review of peiformance of rate con¬ 
tracts based on annual drawals. If the 
value of such drawls is below a certain 
expected minimum, the reasons for such per¬ 
formance ma\ be gone into; and, if necessary, 
continuance or otherwise of the rate contract 
in operation should he examined, in ease the 
reasons indicate any serious drawbacks in the 
quality of goods, service of the rate contract 
holder etc., etc. 
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(cl) The consignee's copy of thci invoice oi: 
despatcii note should include the unit price 
and the total value against each item covered 
therein. 

INVKN roRY CONTROL 

(i2(a). Each inajoT; user of equipment should 
establish a scientific inventory control sysumi, 
A separate C’.ell sliould be created for etioctive 
implementation thereof, 

(h) Seale of consumption of items of spare 
parts other materials sliould lie developed and 
established for guidance of the indenting de¬ 
partments. 

(c) Lor convcnieiu'e of inter-departmental and 
intra-departmcntal coordination in matters re¬ 
lating to e([uipnu;nt and specially that relating 
to exchange of information on availability of 
spare putts for diirerent items of equipment, a 
codined list sliould be developed for classifying 
like items of equipment for pieparation of in¬ 
ventories of spare parts alleast for high value 
items. 

SCALE OF PROVISION 

(i')(a). Rased on the guide lines given in App¬ 
endix 8.7 a scale ol provision (by valtic) of spare 
parts for given types, makes and eategories of 
mtichines should be lined out taking into acc¬ 
ount the intensity of use of equipment ancl the 
job .severity factors. 

(b) Until such time there is larger population 
of indigenou.s ccpiipment in the country and 
the imported cxiuipment ages out to the point 
of its replacement by indigenous equipment, 
liberal sauctioii of foreign exchange be issued 
for impintiiig inaiutenancc and repair parts, 

OBSOLESCENCL. 

t)4. In framing a value estimate tor the total 
cost of spare parts for tfie service life of the 
eijuipmeiU on the job, provision sliould lie 
made upto 5-7% of the value (igure towards 
likely cost of obsolete/dead stock items of spare 
parts which may not lind any use or resale ulti¬ 
mately. 

'Ellis provision should also be taken into 
account in evaluating the inventory holding 
costs for purposes of determining the issue rates, 
wherever this system is in use. 


REVIEW CF INVEN rORY OF SPARE 
PARTS, 

65. Perpetual review of inventory of spare 
parts should be m.ide a normal feature of the 
work with the stores organisation. Action to 
discard items which are physically deteriorated 
and useless, and disposing of items which are 
sniplus to the requirements, should be taken 
after such review. 

FOREIGN EXC;HANGE 

66. Timel)' arrangements should be made 
by the spomsoring authorities for foreign cx- 
change allocations so that imjiort of spare 
parts is not delayed on thi.s account. 

M'he users of equipment sliould ensure timely 
processing ol import licence applications, com¬ 
pleting these in a satisfattory manner so as to 
avoid back leteicuces from the application 
processing authorities. 

67. Value limit for import of spare parts 
against cmeigency licence should be increased 
from 0.1%, to 1% of value of ccpiipment, 

MANUAI S/CA'TALOGUES OF SPARE 

PARIS. 

68(a). Gale should be taken to have a master 
record of all spare parts catalogues at a central 
place for all makes and models of machines/ 
plant in use. Besides the central holdng, the 
spare parts catalogues should also be available 
with eacli Division/sub-Division in charge of 
the items of machines. 

(b) Arrangements should lie made with the 
suppliers of ecpupment/manufacturers to supply 
copies of bulletins/scrviec sheets indicating 
changes in part numbers or additions and 
alterations in the original parts catalogues 
in relation to particular makes and models of 
machines, Gopies of manuals/catalogucs should 
be complete and kept updated all the time. 

VI. ACCOUNTING 

ITEMISED COS ES 

69(a). To simplify the procedure of account¬ 
ing, a list shoidd be developccl giving Code 
Numlrers for the: items of expenditure in iela¬ 
tion to ownership and operating costs of mach¬ 
ines. To develop such a list for the benefit 
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of those who arc not already using the system, 
help should be taken from the management 
institiites in the country, 

(I)) The Items of expenditure should be 
properly idt'utified so that accounting thereof 
helps directlv in estimation of costs of future 
vvoi-ks. e\alu:iting the actual costs for purjmses 
of job control and subseeptent estimation, and 
i)ro\ides necessaiy data and analysis relative; 
to sulyject of ‘Kcpiipmcnt Fconomirs’. 

COS'I ’ EVALUATION. 

70(a). Otouping of items of expenditure 
should be so arranged that it facilitates, a.sses.s- 
ment of the unit cost of work and a c;omparative 
study of the estimated cost and actual cost not 
only of the work as a whole, but of the indi¬ 
vidual items of cost also. 

(I)) figures of annual expenditure arid cumu¬ 
lative expenditure (I) maintenanc:e and repairs 
and (2) dcpic.'ciation cost, for a machinc/group 
of machines of the same make and model, 
should be readily available through accounts 
records. 

MlUl’HCn OF ACCOUNTING. 

71. With the; exception of depredation wliidi 
should he accounted for as an item of owner¬ 
ship cost, all other elements of the cost of 
machines should Ire treated as operating costs 
or running and maintenance costs, 

72. Repair c;osts should be classified under 
one head cmly witliout making a distinciioii 
between field rcpairs/iainning rcpairs/minoi- 
repairs and major repairs, 

7‘5. To gauge more accurately the costs of 
repairs to the mathiuc, the mathinc should be 
broken tip into systems/components—power 
unit, dutch, transmission, final drive, crawler 
tracks, etc, I’he intensity of wear and tear on 
parts, in individual coniponenls/systems, can be 
sized up better by such analvsis. 

/4. Dc])reciaiion costs should be accounted 
lor annually Irased on ‘Uedining Balance 
Method of Depreciation.’. The life of equip¬ 
ment for dcpretaaiion purposes should be fixed 
iti number of years and the rate of depred¬ 
ation should be selected commensurate 
with the pattern of work in one shift, two 
shilts, or three shifts per day. 


7,a(a). The item of ‘Sparc Parts’ should be 
distinctly identified by a proper classification in 
a separate snli-head iindei' head ‘Stock 
.Suspense’. 

Reserve hmits lor stoi ks sliould l)c defined cm 
aiiiiiuil itasis ;it the licginuiug of eadr atcoin i- 
iug year. 

(b) For touimtaciai uudertal.iiig.s and puhlu- 
enterprises, spare parts should be classified 
under a separate licad distinct from general 
stock items. 

7(). rhcrc should Ite no arbitrary shifting 
of costs from items showing cost over-runs to 
items sfiowing cost under-runs, to present ap¬ 
parent bahince with ‘Control Estimate.’ 

77. 7\rbitrary advtince lump sum distribution 
of expenses, wliich tend to minimise atcouiU- 
iiig efforts, hut distort current cost acc.ouuts 
by over-writing the cost of items not yet used 
on works, or to reckon amount of expenditun; 
on notional basis, should be a\()ided. 

78. Meticulous care should be taken to main¬ 
tain proper records in relation to costs, con¬ 
sumption of POE and materials and expenditure 
on labour. 

Preparation of the record and analysis of 
costs should be done by competent hands and 
in time. Delay in accounting for the cost at 
different levels, would always give a distorted 
picture hence, promptnes.s should Itc ensured 
in accordame with a predetermined tinic-lable. 

HfRK (TIARGES, 

79 . To sategnard against the burden of idh; 
depreciation due to machines lying idle for 
certain jteriods witliout being given on rent, 
praciici; as indicated in (’.hapter 9 should he 
adopted to provide for the additional charges. 

80. I here should he uniformity in the basis 
of assessment of rental rates or hire charges of 
earthmoving machines and construction (;(prip- 
ment. 

81. Straight-line .M(;thod of Depreciation 
should be adopted for caknlating the hire 
charges. No salvage value is to be considered 
in sticb cases. 
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82, To safeguard against idle depredation 
due to undei-iitilisation of niaehines given 
on hire, ba.sie niinirniim eharge.s for defined 
periods of loan of equipment .diould be fixed. 

Vll. TRAINING 

ST Enrolment of trained operators and 
mechanics for operation, maintenance and re¬ 
pair of equipment, should be pre-arranged, so 
that the machines are not assigned to unskilled 
hands or those do not have to wait idle for 
want of skilled personnel, 

84. In-service-training programmes for train¬ 
ing of maintenance and repair crew should be 
organised. 

8.a. Uniformity should be introduced in the 
syllabi of training in all training establishments 
and institutions. 

Recruitment of trainees for operators and 
mechanics should be made from amongst the 
I.T.I. qualified personnel, or Diploma holders 
in Mechanical Engineering. 

8fi. A Governing J5ody he con.stitiited, com¬ 
prised of representatives, one each from the 
Mining Sector, Irrigation and Power Sector, 
the rest of the users of equipment. Planning 
Commission, Directorate General of Employ¬ 
ment and Training (Ministry of Labour, Em¬ 
ployment and Rehabilitation) for formulating 
and directing the training programmes of the 
training establishments and institutions. 

87. In order to make the project/States au¬ 
thorities in the Irrigation and Power Sector 
partners with the CW&PC/Ministry of Irri¬ 
gation and Power, in the matter of organising 
the training programmes, provision should be 
made in the project estimates from one-fourth 
of one per cent to one-half of one per cent, of 
the estimated cost of the project, for training 
purposes. ,'>0% of this provision could be used 
for in-scrvice-training on the project and the 
balance could provide funds for contribution 
to the Technical Training Centres for training 
the sponsored nominees of the projects/States. 

88. The Training Centres should be manned 
Iiy persons of the rank of Joint Directors and 
engineers, assisted further hy skilled Foremen 
and Mechanics. 

89. The Equipment and facilities in the exist¬ 
ing Technical Training Centres of the CW &; 


PC should be suitably remodelled so as to have 
equipment of more recent oiigiii, the like; of 
which is ciurcnily in use on projects, rite 
method of training should be suitably reorient¬ 
ed by introducing short-term courses (of 11 
months’ duration) for operators’ training (Speci¬ 
alised Operator for individual c:ategorie.s of 
machines) and long-term courses (of 12-1.5 
mouths’ duration) for training mechanics. 

90. 'Ehe personnel supervising the operations 
of equipment should be suitably trained. 7he 
training of the executives should be such as to 
make them clcarlv understand the functions of 
planning, execution and review, in relation to 
specific positions held by them. The Fore¬ 
men, Chargemcn, Supervisors and Overseers 
should also be similarly trained so that the 
‘How’, and ‘Win’ of a job can be clearly under¬ 
stood )))' ihcm. 

91. Senior officcr.s managing equipment oper¬ 
ations and utilisation shall be trained in net 
work tcchnique.s so that planning and schedul¬ 
ing of constriietion programmes and operations 
and utilisation of eqidpmcnt could be properly 
achieved. 

92. Siq^iervisors and executive officers should 
be deputed hy various organisations making 
intensive use of constriietion plant and equip¬ 
ment for training in “Con.struction Plant Plan¬ 
ning, Administration and Maintenance” on 
major projects in the country. This training 
shall be on the same lines as was programmed in 
the past under the US AID Participants’ Pro¬ 
gramme of training in U.S.A. 

For this purpose, about six major projects 
where the work is being performed efficiently 
(this will ineludc irrigation and power projects, 
mining projects and road con.struction projects) 
should be identified from time to time and the 
list circulated to all major users of equipment 
(Cientral/State Govermticnt Departments, com¬ 
mercial undertakings and public cnteiprises 
etc.). 

9.^. The syllabi prescribed for Engineering 
Courses in the Technical Institutes and Uni¬ 
versities should additionally cover the follow¬ 
ing subjects:— 

a. (lonstrnction methods and teduuqncs. 

b. Selection of equipment for given job 
applications. 



€. Planning of equipment for better pro- 

diitrion and economy in end cost. 

d. Maintenance Engineering. 

e. Kqinpment Economics. 

Vin. STANDARDISATION 

^,4. The term “.Standardisation” should be 
<’i\cif retpiired amount of importance it 
deserves- I'he economy icsulting from standard- 
i.sation siniuld be propeily evaluated not only 
lelativc to the selection of equipment for its 
first purcha.se, '.nit also to all other aspects which 
get involved in management, operation and 
utilisation of macdiines. 

Of), A clear policy about the make,s and sizes 
of machines in different categories and makes 
of their power units should be laid down at 
the time of first bulk purchase of equip¬ 
ment for the project in the event of procure¬ 
ment in .stages. 

lit). Bulk purchase of equipment of new makes 
should be rc.sorted to only after (i) proper tests 
and trials are conducted initially on these mach¬ 
ines by importing a small number into the conn 
try; and (ii) the technical modifications on the 
design and construction features that may be 
indicated by the tests, are properly carried out. 

IX. COORDINATION 

1)7. For proper management of construction 
plant and cqinpnient working on a number 
of projects, in a State, in a sector, or in a given 
public enterprise, a central organisation/coor- 
dinating agency he established for pooling and 
controlling the rttsources and to collect, com¬ 
pile and dissennnate important information on 
equipment, with a view to promoting higher 
standard of efficiency and better utilisation. 

For this to Itc. achieved, these coordinating 
agencit's be aeti\'cly' associated with the func¬ 
tions of, planning the overall requirement of 
constrni'tion plant and machinery; procurement 
of machinery; introducing inventory control 
methods; treating a proper record of census 
of machinety; history of performance; cost 
evaluation; norms and standards of production 
by ecjuipmenl; consumption of materials; plan¬ 
ning for major repairs and reconditioning of 
equipment; transfer of macliinery from one 
project to another witliin the organisation or 
5 — 2CW&KJ/ND/75 
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outside; csJablishing liaison and coordination 
with other coordinating agencies iir different 
departments/sectors in the matter of record 
of perfonnairce of eqrtiprnent; scale of consunr- 
ptiort of pares, rncthtids of work widr machines, 
recruitment and training of operating and 
maintenance .staff etc, 

l)8(a) A .Standing Clornrnittec for Equipment 
Phnrning he constituted trnder the aegis of the 
Ministry of Irrigation and Power with represen¬ 
tatives of major users of construction plant and 
equipment in the cortntry as members, to coor¬ 
dinate with Departmeitts/Mitristrics concerned 
with important matters of common interest, 
such as import srtbstitrrtion, rndigenou.s manu¬ 
facture of eqrtiprnent and spare parts, Irrrport 
Trade Control policy and procedtrres, proenre 
ment/pirrchase of equipment and spare parts, 
etc. 

T'hc Committee shall frtnetion a.s an associate 
technical body for the Plant Planning Comnti- 
ttees of major projects/.sectors making large 
•scale use of construction plant and equipment. 

The Committee shall review periodically, the 
perfonnairce data of equipment, norms and 
standards for life of equipment, maintenance 
and repair co.sts and other cost elements for 
study of Eqrrijiment Economics, and framing 
equipment replacement policies. 

(h) For the function of plant planning, the 
Plant Planning Directorate of CW&PC v/ill 
be I'cpresented on the Committee and will pro¬ 
vide the secretariat .service. 

(c) For the frrnction of data evaluation and 
cost evalrratiorr etc., and for other matters of 
common irrterest to all users of equipment, the 
Coordinatiotr Cell of the CW & PC will pro¬ 
vide necessary assistarrcc to the Committee. 

99. In the Irrigation and Power .Sector, the 
States where the Central Mechanical Units have 
not been established, or where these are oper- 
atirrg as rurclens organisatiotrs, should take 
rtocessary steps to establish htlflcdgcd units at 
the earliest. 

100. In order- that the Central Mcchnical 
Units perform the assigned functions in an 
ellective niairner, cotrsidcring the amount of 
equipment working in individual States as at 
present (bar ring a few), the officcr/s manning the 
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Central Mechanical Units in major States should 
be of the rank of “Chief Engineer”. The 
functional distribution of work would generally 
be on the pattern given in Appendix 12.5. 

101. To provide a proper forum for exchange 
of views on part of major users of equipment 
in various sectors, on important matters rela¬ 
ting to equipment selection, operation, main¬ 
tenance, utilisation, cost evaluation etc. Equip¬ 
ment Seminars should be organised on annual 
basis by the Equipment Planning Committee. 

X. disposal/rehabilitation of 

SURPLUS EQUIPMENT AND SPARE 
PARTS 

102. Equipment should not be retained longer 
than ncccs.sary on projects/works. Advance 
planning should be made for rehabilitation/ 
disposal of surplus equipment. 

103. The Central Coordinating Agency for 
a State in a sector, or in an Undertaking, 
.should be as.signcd the work of rehabilitation/ 
disposal of surplus equipment. Prior clearance 
should be taken from this Coordinating Agency 
regarding non-availability of the required items 
before these are purchased from the open 
market. 

XL IMPORT SUBSTITUTION 

EQUIPMENT. 

104. The manufacturers should augment the 
manufacturing programmes under execution 
or projected to be executed, so that imports 
of the machines covered by the programme do 
not become inevitable. 

105. To give an impetus to import sub.stitu- 
tion, timely forecast of requirements of equip¬ 
ment by the needy users in the country is neces¬ 
sary. 'Ehey should help the equipment manu¬ 
facturers by placing their indents of equipment 
on them at least 12 to 18 months in advance 
of the actual requirement on the job. 

lOf), In relation to inevitable imports of 
equipment resulting from imbalance between 
demand and supply, .specially when emergent/ 
urgent requirements of equipment arise, it 
.should be the policy to import equipment 
which is similar or identical to the equipment 
being manufactured in the country. 7'his 
M'ill help at least in con.serving a part of the 


foreign exchange required to import subse¬ 
quently the spare parts etc., for maintenance 
and repair of equipment. 

107(a) The manufacturer.s and the users of 
equipment should co-ordinate with each othe- 
in enhancing the .scope of manufacture, L 
identifying additional items of machines 
which the g-enerated potential of dema,>,d j, 
substantial. 

(h) The Standing Committee on Eq^ptnent 
Wanning (defined at 09(a)--Coordination) 
.should be the liaison agency fnr all major irsens 
of equipment and the manufacturers for mark¬ 
et survey to determine the potential of require¬ 
ment of new items of machines. 

SPARE FARTS. 

108. To promote import substitution in res¬ 
pect of spare parts, the Co-ordinating Agencies 
in various Scctors/wiih various organisations, 
siiould work together in identifying the parti¬ 
cular items which do not involve complex pro¬ 
cesses of production—t’echnically or metallurgy- 
wise and for which the potential of requirement 
is substantial for economy in production costs. 

109. Until such time a major portion of the 
available imported equipment in use in the 
country is discarded from operational activity, 
annual sanctions of foreign exchange for im¬ 
port of .spare parts for equipment .should he 
sustained at adequate level. 

110(a) The DGTD, the DG.S & D and the 
ffoordination Cell in CW & PC should work 
together in identifying the manufacturers who 
would undertake the manufacture of defined 
items of spare parts identified for import subs¬ 
titution. 

(b) Similar clloi t should be made by the 
major users of equipment and their Central 
Coordinating Agencies to which they are affi¬ 
liated. 

111(a) While planning the manufacture of 
spare parts on private firms, a clear evaluation 
be done of the resources, facilities, technical 
know-how and the experience on their part so 
that the resultant product is of standard quali¬ 
ty acceptable to all. 

(h) Even if in some cases, working drawings 
and specifications of the items to be mann- 
faetiii'cd arc to be obtained from the primary 
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inaiiutacturcrs abroad on payment, this should 
he arranged, provided the potential of rcquire- 
uicsrt is large enough to warrant such payraeiit. 

INDIGENOUS MANUFACTURE—EQUIP¬ 

MENT. 

112. Unic.ss the item.s of equipment selected 
for nianufacture are tho.se, which have been 
previously in irse in the country and whose 
performance has been found to be satis¬ 
factory, a prototype should be imported for 
rigorou,s te,sts and trials for technically evalua¬ 
ting its standard of performance before it is 
accepted for manufacture in the country. Such 
selection of equipment for indigenous manu- 
factuie may be done in a.ssociation with the 
Standing Committee for Equipment Planning. 

113. For optimum utilisation of equipment 
within the very first two years of its commission¬ 
ing on the job, adetjuate supply of spare parts 
.should be ensured by the indigenou.s manu¬ 
facturers. Since this will also involve imported 
items of spare parts, restiictions on the import 
of such pairs for initial supply with the mach¬ 
ines should be relaxed as far as possible, un¬ 
less the indigenous sources are clearly identified 
to have been properly established and in pro¬ 
duction by the manufacturers or by the ancil¬ 
lary industry. 

INDIGENOUS MANUFACTURE-SPARE 
PARTS. 

114. The spare parts catalogues should clearly 
identify cither the imported items or indigen¬ 
ous items to facilitate expeditious processing of 
indeiits/orders for spare parts. 

115. The service organisations of the manu¬ 
facturers should develop a s 5 stem of collection 
of information from the users of their equip¬ 
ment regarding scale of coiisumptiou of atkast 
high value items of spare parts, commensurate 
with the size of fleet of equipment in operation 
at individual locations to afford guidance in 
sizing up the indents of spare parts on forward 
planning ba.si.s in a more precise manner. 

AFTER-SALES-SERVICE, 

116. The manufacturers of equipment, 
through their service organisations, should 
organise dispensing of spare parts on stock 
and sale’ basis. This alone will help in re¬ 
ducing the size of the inventory of spare parts 


for indigenous equipment with individual u.sers 
and thereby curtail the amount of investment 
bl<x:ked up in slow moving items in the 
inventory. 

They should establi.sh a sdontific inventoty 
control system for sizing up the inventory of 
.spare parts for stocking purposes, 

117. The service organisations of the equip¬ 
ment manufacturers should be properly develop¬ 
ed to help the users of etjuipmenl to sort out 
their problems with respect to operation and 
utilisation of equipment. 

RESEARCH AND DEVELOPMENT. 

118. The manufactiuers should evolve an 
effective .system foi ‘feed-back’ of information 
relating to peifoirnance of equipment, assem¬ 
blies, sub-a.sscmblics, components and pail.s. 
They sliould establish derse liaison between the 
service organisation and production department 
through the Research and Development 
Section. 

119. The research and development organi¬ 
sation of the manufacturers of indigenous equip¬ 
ment, besides making research for improvements 
in the dcsign/system of the machines based on 
experience of the equipment users in the field, 
■should also make a continuous advancement 
in the technical front to make the machines 
more productive at lesser maintenance and 
repair costs. 

XII, MANAGEMENT 

ORGANISAFION. 

120. Management of operation, maintenance 
and utilisation of equipment should be so or¬ 
ganised that the planning and execution of work 
is a smooth and coordinated process for effective 
control on production and economy in cost. 
The organisation should be well-knit for a 
coordinated effort and frictionlcss working 
amongst all levci.s of management on the job. 

121. For proper management, operation and 
utilisation of equipment, the functional con¬ 
trol on operation, servicing, repair etc., of 
equipment shall be assigned to one suitable 
organisation only on unitary control basis, 
under an Equipment Manager. 
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121!. An efficient maintenance materials 
inanagcnicnt organisation .should form a vital 
part in the whole organisation so that equip¬ 
ment is not laid off in absence of some vital 
supply of parts etc. 

12‘i. f ile size of the organisation and the 
type of administrative control (defining the 
line of heirarchy) shall be determined by the size 
of the fleet of e(|uipnient value-wise, 

124. For functional control large-.sized 
fleets of eciuipment concentrated at single loca¬ 
tions. the distribution of work will be so made 
that speciali.sation ;ind economy in investment 
costs can be achieved basides ensuring least ex¬ 
penditure in repairs and better quality of re¬ 
pair and jnaintenance work. 

IMPROVEMENT METHODS. 

125. Foi evolving methods f)f improvement in 
operation, utilisation and pioductivity of mach¬ 
ines, a separtite Cell for carrying out 'Tintc 
and Methods’ studies should be orgainsed by 
every large scale user of etpiipmcnt well in 
advaticc. 

126. For proper planning and scheduling of 
works, use of ‘CPM’ and ‘PERT’ which make 
the modetii methods of planning, should be 
extensively made. 


127. The progrcs.s reporting system should be 
so laid down that review of performance is 
made for introducing improvements in opera¬ 
tions and tichieving cost effectiveness. 

INCENTIVES. 

128. .Suitable incentive schemes be introduced 
for increase in production simultaneou.sly en¬ 
suring the proper upkeep, maintenance and re¬ 
pair of equipment on .sustained basis. The 
benefits of the incentive .schemes .should cover 
and accrue to every person who i.s a meinhei 
of the team, contributing increments in produc¬ 
tion and safe, continuous and economic working 
of equipment. 

129. Where the job is of large magnitude en¬ 
tailing employment of large fleet of equipment 
and heavy investment, use of computois/elcc- 
tronic data processing equipment should be 
considered. 

To broaden the per.spective and keep abreast 
with the latest trends in respect of construction 
jobs, plant and machinery in use, improved 
techniques of maintenance and operation in ad¬ 
vanced countries, a joint team consisting of 
.senior engineer-managers from the Irrigation 
and Power Sector, Mining Sector, principal 
manufacturers, should be sent abroad jreriodi- 
caliy. 



ADDENDA TO THE SUMMARY OF RECOMMENDATIONS 


ADD tht' following after “.2000 hrs. work” 

in Recommendation No. HO, page Ifi;— 

"in case of indigenous filters. For im¬ 
ported filters, the supply should corres¬ 
pond to 2 years’ operation of machines— 
roughly 4000 hrs.” 

INSERT between recommendation No. 55 and 
5fi(a) at page 19, under IV ‘REPAIRS’: 

‘‘Unit replacement or component assem¬ 
bly exchange system should be widely ado¬ 
pted to reduce down-time of equipment 
under repairs. 


Repairs of units/assemblies removed from the 
machines should be expeditiously done 
in workshop.s, so that these are available 
as standby units.” 

ADD the following as a separate recommen- 
dation at page 27, after Rcconmiendation 
No. 93, under VII ‘TRAINING’: 

“Suppliers of equipment should arrange to im¬ 
part training in operation and mainten¬ 
ance of the e({uiptncnt supplied by them 
to the staff at various levels at the pro¬ 
jects. I'his should make a requisite .sti¬ 
pulation in the Purchase Order.” 
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Gist of some important Norms & Standards recommended as guidelines. 


1. Annual Schedule for Equipment Utilisation 


No. or.stiifti in oper.ition 

Total avail¬ 
able time 
in hrs. 

Availabi¬ 
lity Tiictor 

Actual 
a''ailable 
time in hrs. 
2X3 

Average 

No. of day.s/ 
yrs. (8 mon¬ 
ths) 

Schedule 
per yr. in 
hrs. 4X5 

Average 

utilisation 

factor 

Average 
utilisation 
per year in 
hr, 6x7 

1 

2 

3 

4 

5 

6 

7 

8 

One Shift . 

8 

0.9 

7.0 

200 

1400 

0.85 

1200 

Two Shifts . 

16 

0.8 

12.5 

200 

2500 

0.80 

2000 

Three .Shifts 

24 

0.7 

16.5 

200 

3300 

0.75 

2500 


Range of Schedule hours, depending on Ihe working days (150 days to 250 days) available in a year. 


Single Shift . . 1000 to 1700 hrs. 

Double Shift . IBOO to 2800 hcs. 

Three Shifts . . 2400 to 3600 hrs. 

2. Equipment Life & Depreciation. 

See Appendix 8.4. 

3. Stand-by equipment and component. 

Operating Conditions Stand by equipment as a percentage of Stand by component.s as a percentage 

the actual Nos. of equipment required, of the total cost of equipment. 

a. Single Shift 

b. Double Shift 

c. Three Shifts 


10 

15 

25 


7 

10 


4. Repair Shops. 

(a) Field Repair Shop 

The scale of provision for floor .space may be 
generally estimated at .50 to fiO .sq.ft, per machine 
(where the .size of the machine is small), and 
100 to 120 sq.ft, per machine (in respect of 
heavy earthmoving machinery items). 

An equal uncovered floor area with concrete 
floor, is also additionally required to be provi¬ 
ded in the field repair shop. 

(b) Main repair Shop 

The scale of provision for covered floor area 
would be estimated at 150 to 180 sq. ft. per 
machine for a total No. of machines to be ser¬ 
viced in the shop. The uncovered hard surface 


floor space in this case may be 2i to times 
the area of the covered floor space set aside for 

the machine. 

The cost of the covered and uncovered floor 
space and the sheds to be provided for the field 
and main repair shops may be estimated at 
1.5% to 2% of the total cost of Equipment to 
be .serviced in the .Shops. 

5, Repair Personnel. 

The provision of skilled men for mainten¬ 
ance and repairs may be at the rates of ‘3’ men 
for every ‘4’ machines for single shift work; ‘2’ 
men for every ‘,T machines for two shifs’ work; 
and ‘5’ men for eveiy ‘2’ machines in 3 shifts’ 
work. 
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The skilled men would include persons in 
the categories of:— 

(1) Mechanics—Senior or Junior; 

(2) Fitters; 

(?}) Electi’icians;- and 

(4) Oilers and Greasers, 

These figures are for guidance purpose only, 
rhe actual requirement would, however, de¬ 
pend largely on the type of organisation created 
for maintenance and repairs of machines and 
the provisions made by way of standby com¬ 
ponents and equipment etc. 

Requirement of personnel for supervision, 
which would include Foreman, Assistant Fore¬ 
man, Chargeman etc,, would be of the order of 
about 10% of the strength of repair and main¬ 
tenance personnel. 

The provision of unskilled persons for such 
jobs may be estimated at 10% of the skilled 
hands provided in the shops. 

For emergency repairs an extra provision to 
the extent of 10% may be made requirement of 
staff. 

Normally, the requirement of personnel for 
preventive maintenance work would be com¬ 


mensurate with the particular items of work, 
a team woidd Ire assigned lo carry out. Adjust¬ 
ments regarding number of persons to be placed 
in the team would have to be done from within 
the overall provision. 

6. Shop Equipment & Tools. 

A provision of 4 to 6% of the cost of ccpiip- 
ment should be made for the purchase and ins¬ 
tallation of shop equipment and tools. 

7. Repair Provision. 

.See Appendices 8.4, 8.8 and 8.9 for cvaluating 
sparc part provisions. The labour charges could 
be estimated at 10% to 1,5% of the cost of 
spare parts. 

8. Provisioning of Spare Parts. 

The planning for procurements of spare parts 
.should be done on the basis of two years’ 
requirements in case of imported items and one 
year for indigenous items. The initial spare 
parts purchased with the machine should be 
allowed upto 20% in the case of imported 
machines of certain types, if put to 3 shifts 
use. Initial spare parts should be arranged 
to an extent of 10%, even with indigenous 
equipment. 



CHAPTER 1 


APPRAISAL OF THE CONSTRUCTION PLANT AND EQUIPMENT 

IN THE COUNTRY 


In the past two decades, the construction 
industry has made rapid strides towards 
mechanisation. There has been rapid tech¬ 
nological progress in ecpiipinent development 
to meet the recpiircrnents of increasingly 
large and complex construction projects. 
Simultaneously, with the advance in techno¬ 
logy in other industries engaged on produc¬ 
tion of minerals and metals etc., the need for 
higher production at internationally compe¬ 
titive prices has also led to automation/ 
mechanisation. All this Tiecessitatcs subs¬ 
tantial investment in capital plant and machi¬ 
nery. 

The expanding range of retpiired skills neces¬ 
sary for the success of mechanised operations 
and automation and the need for economy 
in the end cost of products produced by the 
equipment have been the foremost jrrobleins 
fating the management. 

The magnitude of the problems involved 
has substantially increased commensurate 
wdth the increase in population and variety 
of equipment in the country. In order 
to identify the jrroblcms preci.sely in relalion 
to ec[uipment in use on different operational 
activities, it would be necessary to start with 
an appraisal of the construction plant and 
equipment in the country and the level of 
investments made towards cost thereof. A 
review of the character of this collection and 
identilication of the itidividnal units would 
help determine the precise nature of problems. 
Accordingly, it may be only logical to start 
with the background and history of growth 
of equipment population in the country. 

1.1. llackground and History 

rite history of the construction plant and 
equipment in India could be easily' divided 
into the pieindepcndence period which re¬ 


flected a very slow process of mechanisation 
and the period of rapid growth of this pro 
cess thereafter. 

l.I.l Preindependence Period 

The evolution of construction plant and 
equipment is just another product of 
the attempts of man to be a master of his 
environment and to shape it to his maxi¬ 
mum benefits. Mechanised development in 
industry, commurdcation, construction and 
agriculture has inevitably meant, advances 
in economic growth. All these dependent 
(m moving the earth and mineral deposits 
from the surface of earth or below it and 
quite often from underneath the water in the 
rivers and in the ocean. The abundant resour¬ 
ces in India though providing rich reserves of 
economic value, remained unexploited practi¬ 
cally in the pre-indpendcnce days. What¬ 
ever exploitation was done remained at 
a slow pace. When planning com¬ 
menced in proper earnest in thi direc¬ 
tion, it was necessary to obtain help from 
outside sources in the shape of equipment, 
services of professionals and engineering spcc- 
cialists and other expert personnel which were 
not available domestically. All the same, 
import of such man power, linances and 
the reejuired items of eejuipment into the 
country was done in a discreet and restricted 
manner and dependence was maintained on 
the country’s own man power. 

The country thus had only a few 
of the construction and mining cquipmt'ut 
etc., in the pre-independence period. Specimens 
of exploratory equipment, handling ecpiip- 
ment, excavation etjuipment, etc., etc., as then 
brought to India are still available in remote 
corners of the country to give a reminiscence 
of the past. 

Organisation and means to undertake large 
scale activities related to construction of dams 
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lor water resources and land reclamation etc., 
etc., were developed in a co-ordinated manner 
over an extended period after independence. 
Inspite of the restraint sounded by the finan¬ 
cial resources, which no doubt, did put a curb 
on such activities, to some extent and for .some 
time, it has been possible to implement various 
schemes that were both technically and eco¬ 
nomically feasible. The element of time, how¬ 
ever, being most important for the overall 
economic growth of the country, for which 
the rich reserves and resources were to play 
a very vital role (being essential to electrifica¬ 
tion and industrialisation, agricultural pro¬ 
duction, land reforms, mining production and 
communications, etc.), the colossal man power 
available in the country has had to be utilised 
judiciously only on such jobs as did not afford 
physical limitations for manual labour and 
recourse was taken to mechanisation in various 
other fields with a view to augmenting the 
pace of development of resources and other 
allied activities incidental to these fields, 

1.1.2 Post-Independence Period 

In the post-independence period, the 
native skill soon developed to a degree of spe¬ 
cialisation in various fields to augment the 
development resources. In the process, how¬ 
ever, certain limitations had to be faced in 
the matter of selective choice of equipment 
and tools to achieve the progress in develop¬ 
ment in various fields. The items of equip¬ 
ment—referred to as tools, as imported ini¬ 
tially or acquired through Defence surplusscs 
from various Depots in the country after the 
2nd World War, did not facilitate the best 
choice of equipment relative to the works 
where these were to be employed. 

1.1.3 Present Situation 

F.ven subsetpiently, as is generally true of 
growing economy in a developing country, 
the scanty foreign exchange resources of the 
country necessitated import of equipment 
from limited sources abroad which fur¬ 
nished loans/credits/aid for development of 
the country. Gradually, however, with 
partial improvement in the country’s own 
resources and better position on the economic 
front through somewhat growing foreign ex¬ 
change reserves, selective choice of equipment 
could be made to some extent. As of present. 


tilt country ha,s come to a pass where, with 
the progressive development of indigenous 
manufacture of such equipment in the coun¬ 
try, and a far better position on the economic 
front vis-a-vis foreign exchange resources, it 
has been possible to make judicious selection 
of equipment for different operations in vari¬ 
ous fields based on proper exercise of plant 
planning and economy in the end cost of pro¬ 
ducts. 

1.1.4 Trends in equipment design and applica¬ 
tions 

The benefits which have accrued to vari¬ 
ous programmes on which intensive use of 
equipment has been made, from research and 
development of eejuipment, have been sub¬ 
stantial. Some of the more significant deve¬ 
lopments include: 

(1) substantial increase in available capa¬ 
city, particularly in earthmoviug units 
and installed plants and other mining 
equipment; 

(2) greatly increased use of pneumatic 
tyred equipment; 

(3) introduction of automatic controls for 
improving matching performance and 
minimising operator fatigue and pos¬ 
sible human errors; 

(4) greater portability of some items of 
equipment like mixing plants and other 
major tniits; 

(5) multifunctioning machines which per¬ 
form several jobs in a single pass— 
mainly in relation to road construction; 

(6) deduction in base weight of hauling 
units, whereby payloads can be in¬ 
creased. 

Such developments in basic equipment de¬ 
signs have resulted from the development of 
basic equipment components. 

Even though the development in equip¬ 
ment designs and applications abroad have 
been very remarkable, for various reasons, the 
selection of equipment for application in dilfe- 
rent fields of work in the country has had 
to be made in a restricted manner mainly 
in view of the gradually developing experi¬ 
ence and skill in the use of sophisticated equip¬ 
ment or modern machines; the slow pace of 



development ol production in different fields 
where exploration and exploitation still finds 
a fair amount of overlap and finally due to 
the scanty reserves of foreign exchange which 
could be spared for investiment in procuring 
a comparatively smaller number of imported 
machines for distribution over a large num¬ 
ber of piojects where the work had to be 
done simultaneously. Another reason for 
not using the largest of the machines avail¬ 
able abroad on similar jobs in India, is the 
possilrility of some of the costly sophisticated 
machines being rendered idle for long periods 
of time in absence of some of the minor parts 
which have had necessarily to be imported 
from the country of origin of equipment, thus 
resulting in possible blockade of investment 
unprodiictively. On all considerations, there 
has been a judicious selection of the size and 
type of equipment lor given job conditions, 
programmes and applications in various fields 
in the country. 

The new projects that arc now being plann¬ 
ed_whether in the Irrigation and Power .Sec¬ 

tor in the mining sector, arc meticulously 
designed for maximum economy in end cost 
of products to be produced by the machines; 
and it is being attempted to introduce the 
large sized machines of modern designs and 
high degree of sophistication. Yet, the ulti¬ 
mate salvation from engineering economy 
stand point, would lie in ready availability 
of such equipment in the future from indi¬ 
genous sources. No wonder, at present even 
'with the most modern machines in use in the 
country in dilferent fields, the cost of the mar¬ 
ketable products cannot stand easy competi¬ 
tion with other producers of same commodities 
abroad. The comparatively lower labour 
costs in the country all the same partially 
compensate for sucli a handicap and still 
make certain marketable products fairly 
competitive in the world market. 

1.2 Population of equipment 

Stock taking of the equipment, as now 
available in the country, has been done by 
the Committee by requesting the users of 
etptipmcnt in various sectors to render the 
necessary information. 

The principal users owning the equipment 
are identified as under: 


1. Irrigation and Power Projects—cons¬ 
truction of Dams, barrages, canals, 

hydro-electric Schemes, Thermal 
Power Plants, etc. 

2. Mining Industry—including Iron Ore 

Mines, Coal Mines. 

3. Minerals and Metals. 

4. Road Building, 

,1). Land Reclamation and Agriculture. 

(). Port Development; and 

7. Industry in general (Material handl¬ 

ing and processing equipment). 

1.2.1 Information Rendered by the Users 

The inl'ormatioii as rendered by the users 
ol equipment in the country has been ab¬ 
stracted and placed at Appendix 1.1. 

Based on the information given by the users, 
equipment worth Rs. 3000 million approxi¬ 
mately is available in the country in various 
fields of application in different sectors. The 
figure indicates the actual purchase cost. By 
number, the census shows the figures at 
IGOOO pieces approximately in major cate 
gorics. 

Due to inadequate record keeping by the 
users, as brought out later in the report, the 
information given with respect to value and 
number of machines may not be exact and 
one could expect substantial deheicncies and 
diserepaneies. riic Committee would, there¬ 
fore, like to qualify the accuracy of the infor¬ 
mation by the insufficiency to the extent and 
the manner in which this has been furnished 
l)y the users. 

1.2.2 Information as Rendered by Dealers 

An attempt was also made by the Committee 
to secure information from the accredited 
agents/distributors of foreign pjincipals in 
India, dealers and suppliers of equipment and 
other established importers of equipment, so 
that this could be compared with the statis¬ 
tical information obtained from the users and 
discrepancies located to the extent possible, 
in respect of the total figures and value of 
equipment available in the country. The 
information as rendered by the dealers is at 
Appendix 1.2. 
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In tiic past varying ligurcs of value of such 
equipment have Itcen given by the dealers, 
tanging from Rs. 2500 million to Rs, 4000 
million. Rven now, one single organisation 

."[’racloi and Earthmoving and Construc- 

lion Equipment Distributors’ Association, 
which repicseni.s 14 principal equipment 
dealers in the country, have reported that the 
c.i.f, value of the equipment available in the 
(ounlry is Rs, 3G00 million. 

1.2.3 Reasons for variation in Figures of 
Population as supplied by Users and as 
Rendered by the Dealers. 

The diltcrence in the two figures of value 
of etiuijtmcnt available in the country—one 
based on the infoimation given Iry the users 
of etpripment and the other as repttrted by the 
suppliers/dealers of equipnicnt based on 
tlie supplies made by them in the past 15 to 
20 years, is mainly due to the following 
1 Casons;— 

1.2.3.1 tfjeel of devaluation 

The suppliers have taken into account the 
effect of devaluation oji the sale price of the 
machines supplied in the country prior to 
the devaluation of the Indian Rupee, whereas 
the users of equipment have not taken this 
into account in the figures of purchase vahie 
of machines reported to be available. If 
the comparison is to be made on “present 
worth” basis, the difference will be narrowed 
down. 

1.2.3.2 Information not received from a part of 
the users. 

I he ligurc of value of equipment as report¬ 
ed to be avLidabie with the users is based 
on the i cl urns filed by particular users only, 
ft is likely tfiat similar equipment,—specially in 
the class of material handling equipment, like 
thanes etc., ■would also be available in the pri- 
vtits sector—industrial concerns. The difference 
in value may partially be accounted for by 
^ULh eqiupment not included in the compila- 
I ion. 

1 2.3.3 Pari of equipment out of circulation 

Some of the machines or equipment other-- 
w ise accounted for in the total value of equip- 
mctu supplied by the dealers, may be out of 
(irculation, being no longer in use and there¬ 
fore extinct. The users at their end may not 
fi ne reported such items to be on their lists of 


available equipment. The value of such 
extinct equipment may have, therefore, to 
be discounted from the total value figures re¬ 
ported by the snpplicrs/dealers. 

1.2.4 Assessme^it by the Committee 

Based on a general assessment of the infor¬ 
mation received from the users of equipment 
and the suppliers/dealers of equipment in 
the country, the value of construction plant 
and equipment in use in the country and its 
population at the end of 1970, may be approxi¬ 
mately reckoned at Rs. 3500 million and 
20,000 numbers, respectively. The Com¬ 
mittee considers that for future reference, 
only these figures be reckoned witli. 

1.2.5 The Value of Equipment added year 
after year 

The value of ccpnpmcut added year after 
year, as compiled from the data received is at 
.Appendix 1,11, 

,1.2.6 Value of neio equipment added in 
5 Years’ Period from 1956-1970 


The ligurcs arc as follows:— 


S.No. 

Period 

Value ol' 



equipment 
added (Rupe- 
es in lakhs) 

1. 1956-1960 


, 3600 

2. 1961-1965 


. 10000 

3. 1966-1970 


. 13000 


It may be seen that major additions of 
equipment have been made in the last de¬ 
cade during the years 1961 to 1970. The 
additions during this period were almost 80% 
of the total. 

From the year 1963 onw'ards, ecpiipment worth 
over Rs, 20 crores has been added each year 
upto the year 1970—in some years, the figures 
have touched Rs. 24 crores to Rs. 37 crores 
annually. For the nine years from 1960 
to 1969, the average number of machines 
added animally was over 1100. 

Prior to the year 1956, the additions were Ic.ss 
than Rs. 100 lakhs a year, except during the 
years 1953 and 1955 when the.se were of the 
order of Rs, 207 lakhs and Rs. 146 lakhs 
approximately, 
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1.3 Sector-wise Distribution of Equipment 

"J'hc census of equipniciit reveals that the 
major owners of equipment in the country 
arc the Government/Public Sector Depart¬ 
ments. It was, therefore, con.sidered desirable 
to evaluate the distribution of equipment in 


partments and agencies and the private sector. 


'The distribution in various sectors is de¬ 
tailed in Appendices 1..3 to 1.7, the value and 
number of the equipment in use with different 


different sectors i.e., various Government De- 

sectors being: 




S. Nd. Sector 

Appendix 

No. Available 

equipmen t 




Value in Rs. lakhs 

Numbers. 

L State Government Departments (including I&P) . 

« • 

1.3 

13271.38 

7342 

2. Central Government Departments (including I&P) 

• m 

1.4 

4455.72 

3788 

3. Government bodies/Corporations/Public Sector Undertakings . 

1. .b 

8778.73 

2897 

4. Private bodies . . , , 


1.6 

2651.79 

1438 

.'i. I&P Sector alone ...... 


1.7 

13924.85 

7474 


In terms of value of equipment in use in 
particulai sectors, the Irrigation and Power 
Sector is the largest single Sector having about 
35% of the ecpiipment available in the coun¬ 
try, Moreover, timewise also this Sector has 
liad the maximum experience in the use tjf 
heavy construction plant aitd ecjuipmeiit. 
Large scale mcehanisation cjf construction 
work on multipurpose projects, Hydro-Elec¬ 
tric Schemes and Irrigation Projects, com¬ 
menced immediately after iridepcndencc. This 
sector has largely helped in training the 
man power on such equipment and such train¬ 
ed hands have been deployed on machines in 
vatious other Sectors, where use of such equip¬ 
ment started from the mid-50'S. 

\A. Categories and Makes of Equipment 

The broad categories of items of construc¬ 
tion plant and equipment in use in the conn- 
tr\ are as follows:— 

1. Exploratory equipment. 

2. Power Generation equipment. 

3. Earthmoving equipment. 

i. "Eunnelliiig equipment. 

.5, Quarrying equipment. 

(). Crushing, Screening and Processing 
Plants. 

7. Concreting equipment. 

8. Road Building Eejuipment. 


9. 1 tanspoi t & Material Irandling equip- 
meni. 

10. Compressed air equipnierrt, 

11. Miscellaneous cqiripmcnt. 

lire equipment iir use irrcludes, besides 
items of Irrdian origin, the machines imported 
mairrly from the following countries; U.S.A., 
U.K., West Eiuropcan Courrtries, East Euro¬ 
pean Countries, Russia, Japan, Canada, Aus¬ 
tralia, Sweden, Belgium etc. A majority of the 
imported equipment, however, is of U.S. ori¬ 
gin. 

1..5 Assortment of Makes and Models of 
Equipment 

'Ehc equipmerrt as now available in the 
country represents a galaxy of assorted makes 
of madiiitcs of different origirrs and a large 
a.s.sortment of the categories thereof. While 
the reasons for such a positiotr being allowed 
to arise are being di.scussed in the later por¬ 
tion of this Chapter, the point regarding nrul- 
tiplicity of irrakes in each category of equip¬ 
ment is being illustrated itr what follows, 

L.a.l MidUplkiLy of M.akes of Each CaUgory 

For this purpo.se, the Committee have takerr 
up only the prirrcipal categoric.s listed hete- 
aftcr, which account for over 85% of the value 
of the total ecpiipment. 
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1.5,l.l Power Shovels and Cranes (including 
Draglines, Buckelwhecl Excavators, 
Mucking Machines and Dredgers, etc. 

1 he principal makes of these machines in 
use in the country are as follows;— 

American, Austin-Western, Brisco, Bucyrus 
Erie, Chclc, Coles, Demag, Drottskid, Eimeo, 
Federal, Fowler, Goodman, International Har¬ 
vester, Hind M at ion, Jones, Lima, Link Bell 
Speeder, Lorain, Manitowac, Marion, North- 
West, Osgood, P&H, Polish, Priesinan, Quick¬ 
way, Ransom & Rapier, Rumanian, Russian, 
Ruston-Bucyrus, Skoda, Super, Tata P&H, 
Unikop, Washington. Besides these 35 dc- 
lincd makes of machines in this category, there 
is still a larger variety of makes, speciidly in 
respect of Cranes, which ate of German, 
French, Polish and British origin. 

Of tecent times, howtwer, the population 
of machines in this category, of Indian origin 
has been substantially increasing. Nearly 
700 machines of Indian origin have been put 
to use in the country in the past decade. These 
are chiefly in the class of Power Shovels, 
Draglines, Cranes, etc. 

It may not be necessary to give further 
details about the size of the machines in use 
which vary in relation to Excavators from 
3/8th cu. yd. bucket capacity to 35 cu. yds. 
bucket capacity machines. The combina¬ 
tion of sizes and makes would illustrate the 
complexity of the combinatio]i of machines 
to be properly looked after. 

The largest population of machines in this 
category is that of P&H/Tata P&FI Make. 

L,'),1.2 Tractors and front end loaders—Crawler 
mounted and wheeled 

Fhe principal makes of these machines in 
use in the country are as follows;— 

Allischalmcr. Catepillar, Dutra (Hunga¬ 
rian), Eimeo, Euclid, Fiat, Fowler Marshal, 
Inleniational-Harvcstcr, Hanomag, Komatsu, 
Michigan, Oliver Cletrac, Richard Conti- 
netital, Russian, Tigar, Track Marshal, Yugos¬ 
lavian. 

Besides the large number of makes of 
Tractors as above, it is noteworthy that in 
most of the popular makes, there are 6 to 8 
models of each make in use iu the country. 
Phis L mainly true of Allisehalmer, Caterpillar 


and Ititetnational Harvester Make Tractors 
of U..S. origin, and Komatsu make Tractors of 
Japanese origin, 

1 he population of Praetors as an item of 
construction plant and equipment (Heavy 
Earthmoving Machines) singly accounts for 
about l/3rd of the total population of inach 
ines of all categories in the country (exclud¬ 
ing the item of Air-compressors). In addition, 
the large number of Agricultural Tractors 
(W^hoeled), in use in the country^, have been 
excluded from consideration in this case. 

Fire largest population of machines in this 
category is that of “Caterpillar” Make. 

1,,5.L3 Dumpers (OjJ-lhe-Highway type) 

TJie makes of Dumpers in use in the coun¬ 
try arc as follows:— 

Avdirig-Barford, Bahner-Lawrie, Cater¬ 
pillar/Caterpillar-Athey, Euclid, Foden Inter¬ 
nation-Harvester, Kochring, LcTourneau, Le 
Tourncau Westinghouse, Leyiand, Mack, 
Mogurt, Muirhill, Perlini, Rco, Russian, 
Scammel, Stidwerke, Sterling, Tatra, Terra- 
cobra, 7'eiex, Fitano, WABCO. 

In addition to the 24 makes of Dumpers in 
the ‘OFF-THF-HIGHWAY-TYPE’, as indi¬ 
cated above, the equipment owners have added 
large fleets of Tata Dumpers, Bedford Duin- 
pens, Lcylaiid Dumpers, all of indigenous make. 

I licse arc generally for ‘Highway’ applica¬ 
tion; hut with piopcrly maintained haulroads, 
most of the coiit) aciois and mineowners have 
taken to the use of such Dumpers for ‘Ofl-the- 
Highway’ application. 

During the last five years, the indigenous 
manufacture of Dumpers has tried to catch 
up well to meet the requirements of the u.scrs 
in different sectors. ‘WABCO’ Dumpers and 
‘Terex’ Dumpers (in lieu of the old Euclid 
Dumpers), have started being produced in 
the country. 

The largest population of Dumpers in the 
country is that of ‘Euclid’ make. 

As in the case of the previous two cate¬ 
gories of etpiipment, in case of Dumpers also, 
the range by weight of payload capacity of 
the Dumpers is very wide—it covers 7-T pay- 
load capacity to 72-T payload capacity. 
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1.5.1.4 Scrapers {motorised and lowed) 

The principal makes of cc^uipnicnl in this 
category of equipment in the country are 
as follows:— 

AHIschalmer, Birtley, Blowknox, Carryall, 
(k'ltcrpillar, luiclid, Hindu.stan, International 
1 larvestei, LnPlant-Choate, LeTotirneau 
V\h:siinghoti.se. Onion, Russian. Tcrracobra, 
Wooldrige, WABCO. 

Size-wise, the range covered is 7 cii. yds. to 
24 cn. yds. struck capacity. 

In respect of Motorised Scrappers, indi- 
geneons manufacture commenced over fi years 
ago. M/s. BEML are the manufacturers 
in India, manufacturing LeTourncau Westing- 
house/WABCO Make Scrapers. 

In respect of Towed Scrapers, the manu¬ 
facture thereof started over 7 years ago in 
the country. The Scrapers manufactured 
are ‘Hindustan’ Make. 

The maximum population in this class of 
equipment is that of LeTourncau Westing- 
house/WABCO Make. 

1.5.1.5 Motor graders 

The principal makes of equipment in this 
category in the country are as follows:— 

Adams, Allischalmers, Austin-Western, 
Bristand, Caterpillar, Gallon, Gradall, Inter¬ 
national Harvester, Hubcr-Warco, Russian 
and WABCO. 

The population of Motor Grades in the 
country is rather small. Considering the 
overall population of equipment in the coun¬ 
try in the earthmoving machinery class, the 
need for Motor Graders would certairdy be 
more. Motor Graders arc a very es.sential 
tool for the upkeep and maintenance of 
haulroads on construction jobs. 

In special consideration of the road build¬ 
ing programme, if mechaiii.sation is resorted 
to, the extent it as is generally done in High¬ 
way construction in countries abroad, the 
requirement of Motor Graders in the country 
could be substantially more than the present 
off-take level. 


Motor Graders of indigenous origin— 
IV'ABCO Make, are now available in the 
country. However, the indigenous machine lies 
in the horsepower range of 115 only. For 
heavy earthmoving jobs, heavier duly Motor 
Giaidcrs ate lecjuired. 

1.5.2 factors Responsible for the Assortnient 

The information covered by the preceding 
paiagraph 1.5.1. reflects clearly the galaxy 
of ;!-,.sorted makes of equipment in individual 
major categories of machines. The ques¬ 
tion has often been raised, “Why cannot we 
standardi.se on equipment; and where is the 
need foi so many makes to be put to use?” 
The cpiestion is aptly put, if the overall objec¬ 
tive is better maintenance at least cost and 
optimum utilisation of equipment, besides 
scaling down of inventory of spare parts for 
such costly machines. I'he cost of the machi¬ 
nes ranges from Rs. 1 lakh to Rs. 100 lakhs 
per machine or even more in some cases, spe¬ 
cially for large capacity Face Shovels, Walk¬ 
ing Draglines on coal Mining work and 
Bucket-wheel Excavators on Lignite Mining 
operations. 

The following paragraphs indicate the main 
factors which have largely accounted for 
collection of a large variety of machines by 
makes and categories. 

1.5.2.1 Availability of foreign exchange 

Ready availability of foreign exchange from 
limited sources has most often made it impera¬ 
tive for equipment to be purchased from a 
particular country. Furthermore, the pres¬ 
cribed conditions relative to individual loans/ 
Credits/ Grants, have been of a nature as to 
restrict the purchase more often from a single 
country and to buy equipment against the 
cheapest tender. There have been cases 
where even at intervaks of six months to one 
year, in respect of purchases made from a 
single country, different makes of machines of 
identical specifications had to be purchased. 
This entirely defeated the basic fundamental 
of ‘Standardisation’. 

In many cases, with progressive develpoment 
of work in certain fields, e.g.. Coal Mining, 
Iron Ore mining, land reclamation etc., etc., 
import of equipment had to be made against 
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loans/norlits from differcnl countries at diffe¬ 
rent times, tints resulting iit multiplicity of 
makes of equipment of different countries’ ori¬ 
gin on the same job. 

In certtiin sectors, the work on individual 
projects having been financed under different 
foieign loans/credits, necessitated purchase 
of ecpiipment from individual loan giving 
countries. Different projects were tied up 
with different countries; and hence, different 
items of equipment in the same category got 
collected at different locations. 

The Government of India did constitute a 
Committee of Experts on Standardisation of 
Earthmoving Machines consistent with the re¬ 
commendations made in the first Construc¬ 
tion Plant & Machinery Committee Report. 
This Committee, however could not effective¬ 
ly progress due to constraints in the matter of 
selective choice of equipment arising from 
the scanty foreign exchange re.sources of the 
country and the prescribed conditions laid 
down by various loans/credit-giving authori¬ 
ties in respect of purchase of equipment 
against those loans and credits. If the prin¬ 
ciples and guide-lines laid down by the Com¬ 
mittee of Experts on Standardisation of 
Earthmoving Machines had been followed, 
only a few machines of untried makes would 
have been brought to the country for tests and 
trials in the first instance, whereafter, the per¬ 
formance data, technical specilications and the 
construction design features etc., could have 
been wholly examined and evaluated by that 
Committee, and decisions properly taken as 
to whether the new makes of machines be 
included in the List of Standardisation framed 
by them, or its import in the country dis¬ 
allowed. 

Considering these principles and guidelines, 
quite a few makes of equipment might not 
have found the approval of the said Com¬ 
mittee and the ccpiipmcnt might not have been 
imported from certain sovirccs. However, as 
already indicated in the preceding paragraph, 
siuh imporis were considered inescapable if 
the commitments of work in certain areas had 
to be iionoured and certain programmes exe¬ 
cuted ill given lime, but at a comparatively 
higher cost due to comparatively sub-standard 
performanee of these machines, 


1„'>.2.2 Purchase against loxaesl hid 

The normal finaneial rules regarding pur¬ 
chase of equipment etc., have generally war¬ 
ranted purchases against lowest bids. Even 
if those lowest bids were further elassilied as 
‘lowest technicall) acceptable bids’, the selec¬ 
tive choice of ecpiipment was limited to the 
makes erf equipment meeting the technical 
specification given in the Notice Inviting 
Tenders. Ihe experience of various users of 
ecpiipment in the country in respect of perfor¬ 
mance of particular makes and models of 
machines, was taken into account in very ex¬ 
ceptional eases in making a preferential choice 
of one or the other make of the machines in 
the same category as offered by the tenderers. 

1.5.2.3 Plant planning based on inadequate date 

Most often, project estimates are framed 
mainly with a view to seeking necessary tech¬ 
nical approval for commencement of the work 
on the project. At that stage, itemised tech¬ 
nical details of individual items of work to be 
executed are not dearly spelt out. In fact, 
in many cases, even the exploratory data is 
not complete. The normal plant planning 
exercise which integrates the working condi¬ 
tions, the phased programme of work accord¬ 
ing to a prc.scribed time schedule, the quanti¬ 
ties of different items of materials available 
from given sources, and various other job 
condition.s, is generally not done at that stage. 
What is actually done is to decide upon pur¬ 
chase of certain items of equipment in diffe¬ 
rent categories, considering these to be gene¬ 
ral nature requirements for the job. Bulk 
pureha.ses of etpiipmcnt are made subsetpieiit. 
ly, when it is difficult to consider the standar¬ 
disation aspect properly. 

1..5.2.4 Inadequate records and collection of 
data on performance 

Most often sub-standard ecpiipment have 
been purchased due to lack of adequate infor- 
mation oil performance of such equipment work¬ 
ing with other users. The performance of such 
sub-standard ctpiipmeni being very iinsatisfac- 
torv, collection of othei equipment to complete 
the job during the peak period is resorted to. 
.Such collection contributes to the assortment 
of equipment with the user. 

A’ery little effort, if any, is generally made in 
the direction of collection of information with 
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regard lo perlonnantx; o[ various, makes 
and types of equipment trom those users 
ol equipment wtio had have t(msideral)lc expe¬ 
rience with sn<h eciuipment over periods extend¬ 
ing (i to 8 years, or even more. Procedure to 
l)t; laid dotvn lot coliection ol pei ldrmance data 
from siuh users has been discussed in detail 
in Cihapter (i—“Intcrdepartmenial Coordina¬ 
tion in matters rt:lating to (lonstruction Plant 
& F.rjnipntctit.” 


Chiteipillar 1)8 I'ractor was increased from l-fS 
to 2.-5,a atid the rveiglit of the machines was 
imreased by 1(1800 lbs. Sufrseqiiently in the 
Unflei'caiI’iage corriponents, where lulnication 
was earlier recommended every 10 hrs., the 
components W'crc made life-time hrbricated. 

Follow'itrg is tire table showing riKKlels of 
Caterpillar et|uiptttent in dilferent categories 
as during the lO.^rO's aird ;ts dnriirg lOOO’s. 

NEW PRODUC TS OF 'THE lO.rO's 


l.,a.2..a Change's in models due lo fast develop- 
nienl 

Another important factor, gcirertrlly coirtrilmt- 
ing towtirds collet tions of hirgc ttitnrher ofnitikes 
of erpiipimiiL iit the country, is the rapidly 
driinging models of e(|nipmcnl in for eign court- 
tries, with total discorrtitrnance of sotrte of the 
models of machines in different titakes. Some 
times, even the rttatrtrfacur ing plants h;t\e com¬ 
pletely dosed dowtt due to the Cornpatries char¬ 
ging hands tittd getting rtterged with sotirc other 
reputed mariufactmers making different mrtkes 
of c(|ttiptttent in the satire caiegorlcs. 

There has been tiemcndoiis technological ad¬ 
vancement in the development of heavy etirth- 
inoving tTtachincs over the last two dccade.s. 

I he revised sr.a.sions of partienlar models of 
erpiipment have been inlrodaccd from time to 
lime incomporaling suhstantial changes and 
iniproveinents in the ledinical design and cons 
iiiiciion Ic'atines of the tcmiponcnts used on 
the madiincs, and <rmserpieiitly the techiiieal 
<hatactei'istics of ])erfor'maiKc of the machines. 
I’nrdv (f)mmei(ial necessity to score ;i point 
over compel i tors, sales gam tils, gadgetting often 
for the .sake of it, have also contiihiitcd to a 
certain exK'nt to fiirpient drange of models. 

In order lo ilhisttate ihis point, the Com¬ 
mittee have made a c;ase sindy with regal'd to 
sitdi devdopmcail in the product-line of one 
make of ecpiipmcait, viz., “Cateifrillai”. As a 
result of til is case study, it is observed that in 
lire Caterpillar 1)8 Tractor, approximately ‘loO 
major improvements liave heen Imilt into the 
mnc:hines since the time of its lirst introdiic- 
lion in the year The Hor.se Power of 

the Diesel Faiginc tised on the Tr actor has been 
almost doiihled over this petiod--the present 
Floise Power laling being 270. Furthermore, 
during ,5()’s I’lvwheel Horse Pow'Cr of the 
7—2 CW&PG/NI)/75 


Wheel Trpetor Sernpefs : 

DW15* 

.UW20* 

DW21 * 

No. 619* 

Ttak-Type Tracims: 
D9 


Scrapers : 


435 

163 

491 

No. 20* 

442* 

470* 

No, 21* 

No. 60 

420* 

4a6« 

Loaders ; 



9.33 Traxcavator* 

955 Traxcavator 

977 TraxcavaUir. 




Miilor Grarli’ts ; 

No. M 

Pipe-layers : 

fiBf! 

.a72 

New engines, Ijulldozcrs, rippers and controls. 
*Non-currcnt. 

NEW .PRODUCTS OF THE I9(i0's 


Wheel Tractor Scrapers 

Wheel Dozers 

Wheel Loaders 

613 

t!24 

992 

,[621 

83! 

988 

621 

Compeiclor 

(Currenlly) 

980 

627 

'b24(82.)) 

9.50 


834(83.5) 

91t* 

631 


922* 

6.32* 


930 

633 

641 

650 

651 

657 

660 

666 

*Non-Current 


920 
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'Track-Type Tractors 


Trucks 

Huai D9 


769 

D-.5 


779* 

Pipelayers 

Traxccwalots 

Motor Graders 


983 

No. 120 

.Til 

9.‘)1 

No. 16 

.'■)71 

*Non-rurreiit. 

941 



A Comparative study of the new equipment as 
of (iO’s and as 50’s, would elearly reveal the 
ehangt: in models. .Accordingly, the multipli¬ 
city of models in given makes of equipment, as 
amassed in India, specially when equipment has 
had to be largely imported in absence of indi¬ 
genous equipment. 

Tlie implications of the change in models as 
in case of Caterpillar F.quipment, when consi¬ 
dered in relation to various other makes men¬ 
tioned against each major category of equipment 
in paras ].,5.1.1. to para l.,5.1.5, can be readily 
understood to explain the number of makes 
and models of such equipment in use in the 
country. This, however, is an lnc.scapable 
position and has to he faced by anyone u.sing 
imported equipment. As long as indigenous 
mannfartnre of such ecjuipTuent does not get 
developed to the required extent in the country, 
tlic position will continue to be a source of 
anxiety. The jrai'tial remedy, that can be 
introduced, is by way of making preferential 
choice of ccpnpmcnt limited to known and tried 
makes and models thereof as have given satis- 
fiictory performance, supported by proper ser¬ 
vice tjy tlie dcalcrs/distrihntors/foreign prin¬ 
cipals in the matter of technietd know-how for 
repairs ;uid maintenance and tlie supply of 
sptirc ptirls etc,, tlicrefor. 

l.r),2.f>- yUlHude of the Users 

Inspile ol' the difficnltics faced by the n.scrs 
of equipment in the country with regard to 
satisfactorily utilisation of equipment due to 
non-standardisation and assortment of various 
makes of equipment, the desire to ptirchase such 
non-standard e(|inp]nent is still in existence with 
several users in the conntvy, Tn most of the 
cases, tlie users in the country do not reconcile 
themselves to use the indigenously available 
maehine.s and simultaneously contribute to¬ 
wards the improvement of their quality through 
constructive suggestions. Instead, they pro¬ 
ject the conviction that tlie performance of the 


indigenous equipment is not of the desired 
standard. Some of the users, in order to avoid 
pnnhttse of indigeons ef|nipnicnl, prepare tech¬ 
nical spccilictitions of tlie equipment required 
for a given jol) in such a manner that the indi¬ 
genous ecpiipnient may not meet tlie required 
spceific.ations ;ind thus not lind a place in the 
competition. In this process, tliey sometimes 
prefer to import non-standard equipment wliicli 
are never tried lieforc in tiie country, .Siicli 
attitude on the part of tlie users has to lie elimi¬ 
nated so tinit liest use of the resources availalilc 
in the countiy (tin lie made, :nid assortment of 
maeliines can lie redueed for overall improve¬ 
ment in utilisation. 

l.G indigenons Equipment 

Indigenous manufacture of items of construc¬ 
tion plant and equipment st.'irted in the early 
go’s, covering initittllv only a few makes of 
nniciiincs in some categories and of small and 
medium sizes. Tlie modest beginning so made 
produced small cjuaiititics aminally. Over the 
last decade, however, not onlv tlie qinintity in 
prodneliiin increased snlistantially, lint the pro¬ 
duct mix covered liy the mannfacturing pro- 
gi’tnnmes offered additional new items of machi¬ 
nes in different categories and in much iiiggcr 
sizes tliercof. Witii the present enqihasis on 
import snlistitntion. self-sufficiency and self- 
reliance, a still larger variety of equipment liy 
ctUegories and sizes is programmed to he mann- 
factnre in the country. Even though it will 
take some more time for the total recpiiremcnts 
of coiistruetion industry and indnsiries in other 
important sectors like mining etc., to lie met 
rvith from indigenous sources, it is rctisonably 
hoped tliat the imports will be redueed to f,airly 
low levels Iiy the end of the 'Itli iMtni ]ioriod. 

Since tlie indigenous C()ni]inient alone will 
form tin: inicklione of the industries involving 
large scale use of tonstrnction plant and equip¬ 
ment, it is necesstny llnit tlie ]irogramnies of 
mannfaftiire of sucli equipment lie snitalily 
augmented. .Special care would have tilso 
to lie taken to ensure that tlic items of equip¬ 
ment selected for nninuiactnre are oX standaid 
designs teclmically. Moreover, tlic (piality of 
the yirodncts .should be such as would infuse :i 
feeling of eonlidcnce amongst tlie users in mak¬ 
ing future replacements of imported ccpiip- 
ment already working witii tlicm, liy indigenous 
equipment. 
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l,().l Herns of Indigenous Origin 

1 he majoi items oi consttuction plant ami 
lajuipmeiit iiKmufaetuiod in the country are 
the lollowing:— 

(i) I’otvei; Shovels and Cranes;—Shovels of 
1-1 t(t cti. yds. and G cii. yds., capacity; 
Crawler Cianes npto 80-T capacity; 
Mobile Cranes npto 15-1' capacity; 
'I’ruck-monntcd Cranes npto 24-T capa¬ 
city. 

(ii) Dutnpeis;—15-1' arid ;i5-T Payload capa¬ 
city. (T1.IC manufacture of 25 to 27-T. 
p;i\' load capacity Dumpers is about to 
commence from end of 1971). 

(iii) .Scrapper, Motorised;— 14,7/18 cu. yd. 
<:a])at;ity; Sciapper.s Towed—10 cu. yds. 
to 18 cu. yds., struck capacity. 

(iv) Motor-Grtiders:—115 li.p, 

(v) Ctawlci-'f'ractors;—95 h.p.; 16,5 h.p. and 
250 h.p. 

(vi) Front-end-I.oadcrs, Wheeled;— 2 cu. yds 
capacity. 

(vii) .Air Compre.ssors;-—Various sizes upto 
1000 elm. and even more. 

In addition, taushing Plant, Screetiing and 
Proces.sing- Plants, .Pelt (.ionveyors. Vibratory 
Rollers, Dredgeis, Tugs and Barges etc., etc., 
are also being maruifaclured iiidigenoirsly. 

1.6.2 Populahon of Indigenous Equiptneiii 

fiom the information teceived from various 
nsci .s in respei t of details of ecpiipracnt of in¬ 
digenous origin in use iti. the country, it is esti- 
nrated that over Rs. 70 ciores worth of indi¬ 
genous etpripment is already in operation. .Phis 
would make about 20 to 25% of the total value 
of the erptipment avtiilablc in the country. Tin; 
iirformation contpiled on tire poyrulation oj; 
indigenous etpripment is at Appendix 1.8. 

1.6.0 Major Manufaciurers 

1 he rnajoi manufacturers of ccpiiprrrcirt irt 
the fountry are li.sted in Appendix 1.9. 

With tfie cxceptiorr of Excavators of 1-t cu. 
yds. to 5 cu, yds. and 6 cu. yds capa¬ 
city, most of the other indigenous items 
of etpripment are of recent origiir. It will take 


a period of 3 to 4 years for the mairufacturers 
to get firlh geared up lot production, to saiis- 
factorily meet the requiremerrts of prospective 
users t)f such etjuiprrrent in the cotrrttry, 

1.6.4 Future Produr.Hon Programme 

1 hough there is no clear indication of the 
future ]rrograntme t)f manufacture of the,se 
itcirrs, the planning in this respect as so far done 
irr terms of the tpiairtity, inachinewise, that will 
be prodticed by the manufacturers in fttturc, 
is given in Appendix 1.10. It could be oirly 
broadly stated that there is dire need for acce¬ 
lerating the pace of indigetioits marrufacture of 
principal iterrrs of coirstruction plant atrd ccpiip- 
irrent so as to meet satisfactorily the future re- 
(piireirrcnts of rrro.st of the inderrtors. 

1.6.5 (Fuality of Products 

While oir the sulrjct.t of indigerrous cquip- 
nrent, it is considered irecessary to rrrention that 
the cpiality of the indigettottsly urartufactured 
etpripment leaves tttuth to be desired froirr 
starrdpoiirt of operational efiicit.'trcy of the 
tnachiires atrd its ict hitital peifonnaitce cliattic- 
tcrislics. Many ,.i u,‘:ct Iras complained repe;i- 
ledly about the piolrlettts they have faced in 
gainfully using the equipmcirt orr the jol). In 
rrrost eases, the rptality of workmarrship is rrot 
upto the rnaik with the result that breakdowits 
oc:citr Iietpiertlly even when the ttrathirtcs arc 
ttew, thus resulting iir avoidable dowrrtirrre. 
Hence, the availability of crpifptrteut of iitdi- 
gerrous origin is not as irrudr as a user would 
normally expect. Tlretc is rro dotrbt that suefr 
problems Irave to be faced at the irritial stages 
of ittamtfactuie of tlu; equipmerrt; htrwever, 
siiu:e most of the itenrs of equipment ate beiirg 
irttinufacturcd in collaboratiorr with foreigtt 
prirrcipals, the rptality trf the jnoducts could 
be expected to be better than wTat it is. Irr 
the opinion of the Committee there is dire need 
for better quality control, specially irr respect 
of the conrpoiiertts and parts rttatntfaclurcd bv 
the ancilliary industry and feed to the original 
equipment manufacturer in the country. Draw¬ 
ing out (.mrrplete atrd detailed technical speci- 
hcaliom in respect of components and parts 
to he manufactured by the atrr:illary irrdustry, 
lurnishing them with detailed wrrrking draw¬ 
ings :ind .spccificalions rtf the nrateriais to be 
used, laying thnvn work standards lor titaitu- 
factine of those cotnponcrtis atrd parts etc., arc 
the few items of details to be specially erred 
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tot. Wliilc it is not the iiiteittion to reflect 
th;it due aiiKtiiiit of care is not [teing exercised 
in thi.s diicction, it is only a broad-based con- 
cltision that can be drawn consistent witli the 
peiloiititince reports in resjtect ol indigenously 
inantilactined e(jui]tnieiit, as received from 
various users from time to time and put itefore 
the Committee, that quality of the end product 
could Ite better. 

l.h.h. Coordhtation hchuecii l-.qHipiii(itil, Alanii 
jaclurf'is and Coinponanl. ManujacIiirins 

During their visits to various construction 
and minin jrrojects, the Committee were iii- 
foiined about tiie bieakdowns on diesel engines 
and prematuie failure tyie.s on diU'ercnt ma¬ 
chines of indigenous origin. A complaint was 
generally made that such bretikdowtis and 
laihiKS oi' asscmblic’s/eomponenls ctt:., oeeur- 
red will)in the lirst lOt) to ,'j0() hrs. of the 
operation of the machines; and the service oi- 
ganisation of the ecpiipmeiu irianufat:tmer,s iii- 
s|)ile of ttiking note thereof were unable to 
to at range tor replacement/iepaiis of tlie same 
e.xpeclitiutisly. 

Ill so far as the diesel engines arc concerned, 
tlie diesel engine nianufactureis and the origi 
nal equipment maiitifacturcis have necessarily 
a joint lesponsilhlity to coordinate with each 
other for improvement in peiformanee of the 
engines based on feed-back of inlormation on 
defects noticed in the lield. I’lie inordinate 
delay in repairs to the diesel engines by the 
engine manulaeturers’ service stalf lesiills in 
avoidable down-time of ecpnpment. I’he 
manufacturers of equipment have to take the 
responsiliility of at ranging tor replacement of 
the engine in the event of a major breakdown 
within the wairmity period or to cause the re- 
jiairs to be carried out expeditiously. 

In respect of tyres, the equipment nuinufae- 
tureis have to make a technical assessment of 
the design and eoustruetion of the ‘Suspension 
System' on their machine. Subject to that 
being in proper order tcelinically, they have 
to move the tyre inannlatturer to carry out 
a research it the premature failure of tyres is 
due to quality ol rubber, tvpe of eoustruetion of 
the t) re etc. 

In any ease, the etpiipmcnt owner looks lor- 
ward to the equipment supplier tor assistance 


in expeditious recommissioning of ihe machine 
on which such unwarranted and premature 
breakdowns oectu soon after (irst eommissiou- 
ing of the machines. 

A feeling wa.s expres.sed by some that the ori¬ 
ginal equipment manulaeturers were not leeling 
seized of such problems. However, on further 
probe in this dircctiou, it was verilied that thiq 
have moved the maiuifacturers of diesel engines 
and tyres to take corrective actions ;ifter 
proper illvcistigation tiucl research. Unfortu¬ 
nately, this was not within the knowledge ol' 
the users. 

'I'o -ivoitl long pel iods of down-time of 
maehiiits and to imjnove upon the tpiality of 
the prochiet for sustriiiied and long term use 
thereof it will he oiil\ jrroper that while cciordi- 
iiation is established between the otigiiial et]tiip- 
meui manulatttireis and the supplieis of 
(■(luqioueul.s, the eustomets are also taken into 
eorilidenee ahout the remedial ai tion initiated. 

l.(i.7 Development of Organisation with Eqiiip- 
m enl Ma 11 ufac t are rs 

rhe Research and Development Department 
and the Tnspet tion Wing of the original c*t[uip- 
ment iuauu[at:tuiei has necesstnily, to be jnoper- 
ly established and stieugtiieiied so that the proh- 
lems can be suitably sorted out in the areas 
where they lie ;iud atleiitiuii ia paid to temedy 
the technical faults in proper lime and to catisc: 
the improveiuents/modilieatious to be intro- 
diieetl ill the stiliseqtient piocluctioii of the 
machines. 

J.h.S SciecUve Choicr. of Eqitiptncnl lor Manu¬ 
facture 

Another important aspect to be cousidered in 
relation to iiidigeiious ec|tiipmeiu is the sehs- 
live choice of e(|uipment to be inanufactiired 
in the eountry. Wdiile the Uommittec has 
its own reservations to make in distatssing this 
matter in relation to the particular makes and 
models of machines undei taken for Jiianufactuie 
in tlie country, and they consider it not loo 
prudent to go into this matter in this lepoit, 
they think it necessary to geneiallv refer to tin; 
possible role that the technical organisations can 
play in collalioralioii with the IKl I 1) in making 
proper choice of the items to be inantifaelurcd 
in fiilure. 



A judicious selection an item of et[uipment 
foi' indigenous inannfactiire would involve 
a deal technical evaluation of the technical 
design and construction features thereof and a 
study of the characteristics of performance of 
the machine under conditions obtaining 
under dill’erent job applications in the coun¬ 
try, The DGl'D may take assistance from 
an organisation/body comprised of represen¬ 
tatives of major users of eijuipinent in the 
country in this respect. Pooling of experience 
of the major uscis of such machines would 
help make ;i proper technical assessment and 
evaluation. 

'I'lic members of that organisation would 
iilso be geruralb tictpuiinttal with the trend 
ill devdo|)mcnts ol similar ecpiipineul in foreign 
countries. I hey would also lie individually 
awau: of the possible improvements in design 
;nid construction features of similar eipiipment 
which would entail economy to the end cost 
ol the product pioduced by the niaehines, Dieir 
assessmenl and evaluation of the size, produc¬ 
tivity, cost of production, maintenance and re¬ 
pair costs wotdd be highly meaningful 
in making a comparative study of the 
alternative items/mak'es ol machines from whicli 
selection is to l)e made. 

I.h.h I'.fiuijnnciil Planning Coininitice 

It is suggested that an Eqtupnient Planning 
Gommitiee he iionstituted by the Government 
ol India, whidi may coordinate with the DG I’D 
in smli selection of items of equipment to be 
mauitfactured, keeping in view clearly the past 
experience in pertormance of certain makes and 
models of machines ol imported origin. For 
this purpose, sucii an equipment Planning Goni- 
Tuitlee wt)uld etpiip itself with complete data le- 
garding pcrforimincc of various models and 
makes ol machines under different conditions 
t)f work ;md use of proper evtduation of the 
particular products proposed to be manufae- 
tiired. 11 iiny item of equipment is to be 
completely developed indigenously, the tcclini- 
eal details can be certainly sorted out in ati 
appiopriate rmimiei by the Reseaich and Deve¬ 
lopment Section of ;m. industry. 

i.li.lO Need fur Gouipetilion 

Anothci important consideitttion that arises 
in relation to maiiufactuie ol indigenous equip¬ 
ment is the "Need for competition.” While 


there is no doubt that thcic should be grealei 
scope for development ol costl\' equipment in 
the public sector, but (onsidering the cpiality 
of the products and the competition in price 
of the product, it is necessary that there should 
lie more tluin one manuafactiirer lor atleast 
such items, where the potential of requirement 
is substtmtial. Chawler tr;ic:tors, dumpers and 
the diesel engines used to power the earth 
moving machines tire the items of importance in 
this connection. This woukl also principallv 
take care ol the exjiort possibilities in ;i better 
manner with due regard to the eoirrpetition in 
prices at international level, besides the quality 
ol the products. Tlie Industrial Development 
poliriy riKi) ha\e to Ire suitably reframed to ac- 
eommodate such thiirkirig. 

1.7 Physical Life of Equipment in Use 

While this subjat will be treated in details 
later, a lew observations are rrrade in the eon- 
text ol the appraisal of equipment. In 
the ‘Returns furirished by various users 
of equipment in the country, certain items 
of tuachines, have shown to be avaibible and 
still tvorking, even though these were puichas 
ed in the years 1913, 1!)24, l<)33-37, 1940, 

1945-1950. Of course, the oldest piece of 
equipment linding its origitr in the year- 191,3, 
is a Steam-di ivetr etpiipmcnt, a crane. Siitti- 
latly, machines in 20’s aird 30's tire also mostly 
stearn-di iven equipment. No wonder, these 
are still in use. 

Even if we have to eoirsider the equipmerrt 
jniicha,sed in the 50’s whidi is still in use. it 
can be only indietited tliat the tispect of ‘Equip 
ment Economics’ has not been largely t;iken 
into aeconnt, in continuing the use thereof in 
certain applications. 

Normally, due to obsolesceiie, an average 
piece of equipment ages out to the point of 
its being discarded or replaced in a period of 
8 to 10 years. For the bigger size Excavators, 
Dredgers, Riitkctwbeel Excavators and Gtanes, 
of eoiir.se, the life may extend from 20 to 25 
years, and therefore, it may not be surprising 
to .see such equipment still in use. But to talk 
of the li'eavy carthmoviiig madiines and to con¬ 
sider that the items purchased in 50’s are 
still in use when we are already in 70's, it can 
be only surmised that either the equipment was 
not fully utilised while it was available, or 
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soriieiiovv, it lias iioL been discarded and has 
been ]Hit to use on liglitei duty work after its 
economic life was already over. But the ques¬ 
tion arises : “Do we consider the aspect of 
equipment economics in planning our jobs 
■where such equipment is to be intensively 
used?.’’ So long as most of the equipment is 
of imported origin and our foreign 
excliange resoure.rs are rather scanty, as 
they have been in the past, there is fiardly 
any choice that can be made by the ecpiipmcnt 
ow'iiers in following the normal drill regard¬ 
ing replacement of equipment. It is only with 
readv resourees of availability of equipment that 
one call think of a piiased programme of rc- 
placemi.iit of equipment. Consequently, many 
have eonlendetl with the positiou, that as long 
as the ctjiiipmeiit (an be put to work even for 
a .short time in a year, keep it going and physi- 
call)' live with it, even if it is very old. 

f ile subject ol eipiipmetiL economics also 
brings v\iljun. ils fold the weighty consideration 
of the replacement cost of the eeptipmeot. 
While the old items of ec|uipni’ciit were purchas¬ 
ed hiirly clieap, the present revised models and 
versions of some of those old machines cost .S 
to -1 times as much by value. I hc c(|uipmeiit 
owneis, therefore, feel that in terms of the pre¬ 
sent day cost of the i imning and maintenance of 
the new et{uipment, it ma) be mote jnolitable 
to kec}) using the old madiiiies. 1 his observa¬ 
tion has atlciisL been made by one of the lead¬ 
ing iisets of crawler tractors using them in 
single shift operalioii on land reclamatiijn work. 
Ill fact, the satisliial information furnished to 
the Committee, aiiqily proves this stand. In 
that case, tlic cost of repait and maintenance of 
the machines o\(a. a jtcriod of 12 to 15 years 
has been fairly low', compared to the age of the 
machines in mmiiier of tears of their use in 
the counlrt on that job. 

I he |)h\sical file of mahines is also expressed 
number of operational hours and the scbcchdcd 
life as 'ixed according to normal standards. For 
llie at erage piece of cartlunoving machine— 
sjjecially those in the categoi'ies of Tractors, 
Dumpers, Motorised Scrapers, Loaders, Gra¬ 
ders, this is generally assumed at 10000 hrs. 
under normal conditions. In excellent condi¬ 
tions (he lile is lixcd at 12000 L<} I'JOOO hrs. 
f rom ihc data received by the Cirinmittce from 
the users of c(|nipment, it is seen that some 


machines in these categories have worked for 
20000 hrs. to -iOOOO hrs., and these are still in 
tcsc. ft has, however, not been possible for the 
Committee to get the corresponding lignres of 
maintenance and repair costs of these machines 
during their life time of use with those equip¬ 
ment owners. Hence, it is diliicult to make a 
clear statement with regaid to the economics 
of maintenance and service of these machines 
at this stage in their lives. 

'f'his ■igain proves the point that we are large¬ 
ly following a policy of: “Live with the ma¬ 
chines as long as yon can” or “Let it spend its 
physical life on the job in the country, before 
it is di.scardcd as scraj) or junk.” 

l.S. rcrtonnancc iind Hctdth of Equipment 

'I'lie large capital invested in the construction 
equipment and the coiitinuiug addition of ca 
pital bus often rtiised the pertinent (pieslioii 
regiuding the jtroductivity thereof. llie Cov- 
erumeiit has been correctl) concerned with 
it and this subject foriiLs a veiy inipottaiit re¬ 
ference to the Committee. A general appraisal 
of this aspect has been made in the following 
paragraphs. 

1.8.1 Injorinalion as Rendered by the users 

Llie Committee, while requesting the users to 
give infoiinatiun legaiding ecpiipmcnt avail¬ 
able and value tlieieof, also requested hu' infor 
mation on llie present condition wlietlier ser¬ 
viceable, ‘under reparis', ‘beyond economical 
icpair condition’, or ‘surplus'. Based on the 
information received a, statement is given in 
Appendix 1.12. 

1.8.2 Scope of Lxainination 

Ihe il.cms of eatthmoviiig madiine.s—Bowei 
Sliovel aiicl Cranes, Crawder and Wheeled Trac¬ 
tors, Dumpers, Motorised and I'owecl scrapers, 
Alotor Giaders, (jiawler mounted and Wheel¬ 
ed Frcjiit-end-Loaders account for over 85% of 
tlic total value of the equipment repotted to be 
available. The Committee have, therefore, 
examined in greater detail the level of utilisa¬ 
tion of machines, recpiiremem. of spare parts 
for machines and other aspects with respect to 
these major categories of items only, 

1 . 8 . 15 . jluadabHily of Equipmenl 

It may Ire seen from the details given in i\p- 
pendix 1.12, that 6()% (by mmibers) of the 
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available equipment is in working condition, 
wtiile by vaitu! over 75% of the equipment is 
in “working <oudiiion". 7'Hc figure of (>b% 
would not indicate tfie acliial availability since 
some of ltie.se machine would remain under re¬ 
pair, or pei'iodic o\erhaid during the operating 
period. If tin's factor is taken into considera¬ 
tion, the adiial av;dl;d)iliLv of matbincs would 
probald', lie stated as .5.H% (.GC) X .8) nearly. 
The maddnes "Under Reparis” as at th'C lime 
of reporting the inforimition to the Committee, 
make 2,5% of the availtdrle machines by number 
i'lnd 20%, l)y value. Machines in "Beyond 
Econonncal Repair ' Condition" account for 
9%, l)v niunber and 5% l)y value of the total 
(ignres. 

The Committee wotild htivc much rather liked 
to have the availability figures on annual basis 
in rehilion to the items of equipment reported 
to he ;iv;dlahle. However, the maintenance of 
records hv the users of cqidpment rvoiild not 
have made it possilde Cor such information to 
he cleail) indicated (pikkly. All that cotdd he 
collected l)y vva\ of information relating to level 
of utilisation of etjidpmenl, was the figures of 
working hours of equipment over a period of 
5 years and tfiat too from about 1 /.^rd of tfie 
users of equipment. 

I.8.'1 I'Hlisiilioii of Eqitlpturnl 

It tnay l>e slated here tliat the percentage 
figures given above in redatiem to total nimdicr 
of maeliines and total value thereof, does not 
reflect tite status of uiilistition of equipment. 
Eqiiijaniem in working condition does not ncccs- 
siirily mean tfuit it is Ix'ing utilised productively 
on the job wliere it is avtdltihle. The actual 
level of utilisation is discussed in details in 
Clia])tc:r 2 of tfie Report. 

Tficsc figures represent the avidlahdity of the 
maddnes for useful work. Of course, the av; dl- 
ahility factor ,of 0.5,5 or 53%, is rather low. 
Tfie actual ntilistition cd' the ctpiipinicnt would 
I)e still lower due to various johs/management 
factors. Elds certaiidy is not our aim iii actual 
woik. We can conlend with a miniminn of 00% 
utilisation, though it should normally lae ex¬ 
pected to he above 70%,. E’or this to he aetora- 
plished, ilu? availabiliiv of ecpdpment has ne¬ 
cessarily to he aimed at a mhdimim of 80 to 
85%, (Specially wluai it is «:onventional to pro¬ 
vide for 20%, slandby ecpdpment). Eor new 


juachines, the availability factor is taken to he 
d.O to 0.95 (or 90%, to 95%). 

1.8.5 Endors EoHli'ihiih'iig lo loir I. 'Iilisalion 

'Ehe following art: tlie main factois conirihut: 
ing towards the low nldi,salit:m of etpiipiie. iit : - 

1. Improper ])l:ml jihinniug. 

2. hack of fii'ojier forwai'tl planning ot 
Avork foi' sustained use of etpdpment. 

3. Dclav ill rehabilitation of surplus etpdp- 
ment. 

d. Inadecjuacv of maintenance managenumt 
Organisation and service facilities. 

5. Lack td' skilled stafi for operation and re¬ 
pairs and lack of training facilities. 

fi. Lack of proper workshop facilities. 

7. Lack of proper planning ot sjiare ])arts 
jirovisioning'. 

8. linprojier tvorking condition. 

9. I.ack of iiKcntive for labour. 

10, Improper management of operalion. 

The above points hav'e been discussed in de¬ 
tails in the Chapter 2, Reasons For l.ow Utili¬ 
sation (d R(|nipincnt. 

I.K.fi Surjilits Equijnncut 

Information had also been called for fiom 
the users of ecpdpment regarding ecpdpment 
that is ‘surplus’ to their rc:()idremcnls. Mo.st 
of the users have indicaled the c:alcgory of 
ot|uipinent “hc'vond econotideal rejiairs " as snr- 
phis and onlv a few cases are such whcirc ser- 
vicealde ecpnjrment waiting idle for want of 
work, vedth no possibility cd’ its Further use 
with the owner, has been declared srtrplus, fn 
proportion lo the total value of eejuipment 
available, the figures lor ‘siirphrs’ equipment 
arc 12.5%, by nundrer and 6.0%, Iry value. 

1.9 Observations of the Committee 

The tmdn olrject rtf the c.-xerci.se regarditrg 
apprai.sal of tlm <onstruction plant and ccjiiip- 
rnent in the c:onm;rv is to contjrrcliend clearly 
the .scope of iiuprcrvemcnt iir managetneni 
and conli'ol of equipment in the country, so 
that the crrjaital investment made in such equip¬ 
ment is gaintidly and eflectivcly used for maxi 
mum productivitv. The direct Ircnelits result 
ing from optimum utilisalion of ecpdpment. 
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iiKixiniuni production thcrcliy and at mininnini 
tost, would suhstantiidlv help the ccoiiomit 
growth of the coitntry. The assessment as such 
vvottld additionally help to consider ways and 
means for possible changes necessary in re¬ 
modelling the pttttern of mtinagement and con- 
tiol of eipiipment, as well as determining the 
existing areas of dificicneies in planning the 
work with ctpiipment. I’liis would include 
the basic clemetits of plant planning with due 
consideration to t'conoiiticttl cotnyjct'enee of 
ecpiipmetit :tnd its productive ability and 
staiidardisatioti. 

Ma))aocrial Fadon 

The acquisition of ecjitipmcnl for any job 
and its sttbseqttcnt tttilisation conld lie properly 
accomplished only if the owner is conscious of 
the need for establishment of proper organisa- 
tioti w’itli cornpetciit persottiiel to deliver the 
goods. 

In tidditioii to the observations made, in 
speeilic context of the tintilysis of inforimition 
Kteeived by the Tommittee, there are some ob- 
.servtttions to Itc made wdth regard to the func¬ 
tional aspects of eqtiipment based on visits made 
by the Members of the (iommitiee to the sites 
of work where such cejuipment was employed 
in different sectors. I'liese observatioTis w’otild 
mainly relate to ojreration, mtiinfenancc, mana¬ 
gement and cotitrol, repair facilities, record 
keeping, cost control and accounting, proritre- 
tnent of spare jrarts, inventory control of spare 
ptirts and planning of work for sustained use 
of ecpnpitient on the job. Each one of these 
functional a.spetts of work incidental to the 
use of etpiijrment makes a separate subject under 
the delined tertns of reference for the Ciomniit- 
tee; and tliese arc individually dealt wdih in 
different (iliapters, ITertec. it mttv not be neces- 
sniy to give any elaborate details on this ac- 
coiml at this stage 

\ .9.2. Management and Control of Equipment 

It mav he stated that with the exception of 
a few' ctises, tvhere a fairly sc;ient.ific ayiproach 
to the tvotk of proper selection, ttpkcep and 
utilisation of etptipment htid been made, in 
most of the other cases, the basic fundamentals 
of the science and till of earthmovitig had not 
been disceroilrlv grasped for effcative imple¬ 
mentation of the programmes on rvhich the 
ccpiipment was employed. The main (icficiency 


wtis noliccaljle in proper mtinag' inent and con¬ 
trol of the equiptiiettL—mainly the cooidination 
hetw^ccti the aclittil ttscr of equijmient in the 
held ttnd those in charge of itiaintentmce and 
rejrair of ceptipment as well ;is tlie proctirc- 
meiu/pttrchase organisations. In some cases 
even the forwtttcl planning for work had not 
been done with a view to sustaining the equip¬ 
ment in itse of the Project continuously. 

A few ca.sc.s also ettme to notice w'hcre the: 
cejuipment bad been pttrehttsed much in ad¬ 
vance of the: actual recyuireracnts of the work, 
or where inspite of the clettr possibility of the 
werrk to l)c assignecl to some contrtic tual agency, 
who were normtilly expeetted to bring in their 
own ecjuipment oti the job, the ecyiiipment had 
been purchased l)y the project and kept idle 
for a lotig time without use. 

'I'hc main futic:iion of the management--t:on- 
trcrlling the finttl economy of the w'ork, through 
timely w'atching of the elements of cost itivolvcd 
in prodnctioii or construction, has ttlso not heeti 
propcrlv fiiKillecl. It is a different matter to 
Ire tihle to do a given item of w'ork in a given 
time; hut to do it economically is the main 
eriterian for efficiency and suc:cess in comple¬ 
tion of tile woik. Most often, the initial set 
hack has been suffered due to improper selec¬ 
tion of the equipment, and to some extent, 
the assessment of reqtiircment of equipment in 
relation to phased progrttmme of w’ork, time- 
w'isc and cjttantity w’ise. The fact that certain 
big jobs have been completed more or less in 
a given time, htii w'ith ctpiipment utilisation 
being at an average less than .')()%, clearly re¬ 
flects that too much of equipment was put on 
the job; or purchased for the w'ork inititillv. 
I’his is a clear evidence: of iindcr-rallng the pro¬ 
ductive aliilitv of the machines much out of pro¬ 
portion to the ratetl capacities and specifica- 
tions thereof. Obviously, the norms adopted 
for making assessment of performance of equip¬ 
ment, or for providing spare parts for main¬ 
tenance and repairs of machines during the life 
time of a project, have not been jiroper. In 
most eases, the low availability and utilisation 
of equipment has been there inspitc: of fairlv 
large stoc:k,s of spare parts held by the owmers 
of ecpiipment. 

The procedural difficulties in procuring spare 
parts of imported origin have, no doubt, parti¬ 
ally accounted for the grow'ing stocks of spare 
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parts and f>'rc:itor down-time of machines; but 
a scientific approach to the problem could have 
certainly minimised the resultant cumulative 
effect manifest in lower availability of the 
machines, 

1.9..1 Selecfitu: Choice of F.quiprneni 

Selective choice of equipment normally in- 
vfilves a degree of specialisation so that an 
individual segment of a job is handled Iry the 
most economical method known. The system 
of production to be adopted has to receive the 
prime attention—it has to be reduced to the 
problem of more perceptively matching the 
machine to the job conditions. This subject, 
no doubt, is rather complex (as a part of the 
plant planning exercise)—one that can greatly 
effect the economy in end cost on the job, even 
if it involves clo.se tailoring of a “spread” to 
the work. C.iiide lines in this respect, which 
are considered valuable, and are g'enerally avail¬ 
able to the management, have been followed 
only partially. 

The following six points give a broad out¬ 
line of these guide lines:—■ 

(i) What terrain is to be negotiated by the 
category of equipment? Docs it involve 
any structures enroute which impose 
limitations on axle weight, or the total 
weight of the machine? 

(ii) What is the haul distance and the 
type of haul road in terms of rolling re¬ 
sistance ligures, gradients, bends etc.? 

fiii) What are the operational requirements 
properties of materials to be handled 
in terms ol weight, swell and compacta- 
bility, production targets, in terms of 
units per honr/day/month/.season of 
haulage, dumping, spreading and com¬ 
paction ? 

(iv) Is the work to be done at high altitudes 
or under normal conditions of Mean .Sea 
Level ? 

(v) Is it necessary to have only Diesel Operat¬ 
ed equipment, or that electric power is 
also conveniently available? In the 
latter case, if the power transmission 
lines have to be specially extended to 
the work area, what expenditure is in¬ 
volved in doing; so? 

8—2 CW & PC/ND/75 


(vi) Whai !s the .scheduled programme of 
work, progress, estimated cost per unit 
etc., if any such data is available on pre¬ 
reckoning basis—as per budget control 
estimate etc.? 

1.9.4 Qimlified Personnel 

Unfortunately, the expense bill on account of 
pay of qualified and trained hands is always 
attempted to be reduced by recruiting low paid 
staff who have lelatively lesser experience and 
skill in the trade on which thev are engaged, 
in any outfit using large fleets of equipment. 
It is time that we set our minds into a new 
frame in so far as the work with costly equip¬ 
ment is concerned. It is not to be implied that 
higher pay to the people would be enough of 
an incentive to get better results; but what is 
more necessary is better pay for better qualified 
personnel engaged on supervising the equip¬ 
ment operations, for operating the equipment, 
or maintaining or repairing it. Extra expendi 
ture on training of the .Supervisors, the Opera¬ 
tors and Mechanics woidd pay very large divi¬ 
dends through extra production and lesser 
down-time with given fleet of machines. After 
all, each Operators’ and Mechanics’ wages 
amount at an average Rs. 5000y^- per year, 
wdiile the equipment which they are entrusted 
with for operation and repairs costs at an aver¬ 
age Ks. 3 lakhs (though individually, the cost 
of the machines may range anywher'e from 
Rs. La lakhs to Rs. 2,a lakhs for an average 
■spread of machines) 

1.9.5 Training 

The question that arises is, “How far did we 
augment the training programmes and facili¬ 
ties for training of skilled Operators and Mech¬ 
anics to man these machines for efficient op'era- 
lion and optimum utilisation?”. There rs 
hardly much substantiating evidence in this 
direction. Most often, tire Operators and Mech¬ 
anics have been trained on the job. The cost 
of such training in terms of ttsefid production 
hours lost while the machines were engaged on 
training of the personnel cannot be conveni¬ 
ently evaluated; but a general statement can 
be conveniently made, based on the figures of 
utilisation of equipment, as shown in the re¬ 
turns received by the Uommittee. These 
figures clearly show that the average utilisa¬ 
tion of the equipment was about 50% or below 
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of the annual scheduled time. This is too 
heavy a price to be paid for training of per- 
.soniicl if this is evaluated in term.s of loss in 
produciinu. {.)f course, it cannot be stated 
that the love utilisation tvas entirely attribut¬ 
able to the time lost in training of personnel; 
blit certainly, a large portion of the loss in 
availaltl'e time could lie apportioned to the in¬ 
efficient operation of the etjuipmont or the 
down time of equipment at the hands of inex¬ 
perienced Mcclianics, while the machines were 
under repairs. 

The precise implications of the inadequacy 
of training arrangements and the need for 
rcmodelling the pattern of training, arc dis¬ 
cussed ill a later Cihapter, corresponding to 
term of reference No. viii. 

1.9.fi Record Keeping 

Grotvth of cost consciousness all along the 
line of control could lie hotter it proper record 
keeping is done by the owners of equipment. 
It is not a mere fact of recording the number 
of hours worked by the machines each day, 
week, month, a tear, or cumulatively during 
the life of the machines on a job. It is more of 
the data on technical performance of the ma¬ 
chines which enables the owner of equipment 
or the Manager, to clearly identif) the areas 
in which more attention is to be liaid—whe¬ 
ther hv reorganising the whole operation tvith 
ec|ui])ment, reallorating the equijiment for 
difl'erciu jolis for belter production, rearranging 
the sysicm of coordination in different sections 
of ihe organisation for better control of equip¬ 
ment mainly with a view to reducing the down 
time of machines, the need for determining 
tlic periodieilv and frequency of inspections for 
preventive maintenance etc; and therefore, these 
records should he properly maintained. Such 
rt'cord ket^ping is of utmost importance and 
must lie so organised that tlie senior officers 
supervising and managing the operations be¬ 
come impoitaiit partners in the whole opera¬ 
tion, Tlu: dei'ical "work of filling in pro-forma'c 
of informalion, or transposing such informa¬ 
tion from one form to .another for consolida¬ 
tion of accounts, is more of an accounting 
matter. The significance ;nid inqiortancc of 
each item of information so compiled is of 
gioatci' (onsecpicnce. Gontinuous examination 
and study of such information and prescribing 


necessary changes in methods of 'work lor im¬ 
proving the cificienc)' of operations, also results 
in effective control of economy of operations. 

The management aspect covers an extensive 
field and this makes a specific term of reference 
for the Committee. y\ll suggestions in this re¬ 
gard delining the scope of improvement in the 
existing methods and sysiem will be made in 
that Chapter. 

1.0.7 Sharing of Experience 

Another point to be mentioned is that re¬ 
lating to the exdiangc of information amongst 
n.scrs of equipment. Besides the consolidation 
of information regarding performance of equip¬ 
ment in the completion reports on completion 
of certain works, or publication of the informa¬ 
tion at periodic intervals during the course of 
execution of an item of work with equipment it 
is necessary to have a means to arrange for direct 
dialogue amongst users of equipment in the 
matter of technical problems faced by them in 
using individual items of equipment, or in re¬ 
lation to application of certain items of equip¬ 
ment in given systems of work, Compilation 
of publications is a time-consuming procc.ss and 
at the readers’ end certain points that he has 
to make in specific context of the job condi¬ 
tions obtaining on his work, where similar 
ecpiipment is in use, would have to be referred 
to the authority issuing the publication. But 
it would take very long for any final and agreed 
views being developed on a subject for ex¬ 
peditious change in the methods to be adopted 
for better success in the use of equipment. 
Engineers’ Seminars provide the best forum for 
such dialogues and exchange of views face to 
face, amongst the users of equipment. Such 
a system is conspicuously lacking at the present 
time. It will be very helpful to the main cause 
of better utilisation of equipment, if periodi¬ 
cal exchange of views of the users of equipment 
is arranged through annual Seminars or sub¬ 
jects of common interesi to them. 

1.10 .Summary of Observations 

'rhough \arving ngiires of estimates regarding 
population and value of coustriiction plant and 
C([uipment available in the country have been 
quoted ill the past hv certain ccpiipmcnt 
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(loalet'S iisiociatioMs, the asscssiiicul by the Coui- 
inittec bast'd (ji:i iidonnation rctoivcd troiii users 
plates the liguies of population at 20,0(10 Nos. 
and the value at Rs. a,.500 million as oil Novem¬ 
ber, 1970, 80% of tliis value figures viz., 

Rs, 2,800 million represents the cost of major 
items in 5 taitegorics—power shovels and cran'es, 
dumpers, tractors (wheeled & crawler) with at¬ 
tachments, motorised .scrapers and graders. 

For future reference, for assessment of re- 
cpiiremeiu of spare ^larts etc., tliis may be taken 
a.s a base, 

i-Vnahsis of the information received high- 
ligiUs the following: — 

(i) Value of indigenous cejuipment avail- 
alilc in the country with various users 
is Rs. 8‘i7 million, 

(ii) Value of (.xpiipmcnt added in 5 years 
period: — 

19()l-65 . . , Rs. 1,000 milliiuiii 

l'J(i(3-G7 . . . Rs. 1,300 million. 

(iii) Equijmicnt purchases touched the high¬ 
est ligute of Rs. 380 million in an year 
dining I9(),5 while in 1969 tlie lignre of 
purcha.scs was Rs. 330 million. 

(iv) 'f’he Sector-wi.se distribution of erpiip- 
incut is as follows; — 


I & P Sector 

Rs. 1,392 

million 

Public Sector Uiidcrlifkiugs . 

Rs. 879 

million 

Ollier St.itc ajul Cc-Titral Go¬ 
vernment Departments 

Rs. 38-f 

miliioii 

Private bodies 

Rs. 265 

million 


rh'eie is huge assortment of makes and mo¬ 
dels of machines in individual categories even 
at single locations. This is a direct result of 
the scarcity of free foreign exchange, availabi¬ 
lity of foieign exchange funds from diflerent 
sources at dillerent times, delay in development 
of indigenous manufucturc of equipment, the 
prevalent practice of purchases against open 
tenders at lowest cost in absence of prfci.se in¬ 
formation regarding performance—satisfactory 
or otherwise of equipment of vai ious makes and 
of din'eren t couiitrics’ origin. 

Resultant lack of standardisation, which is 
manifest in the huge assortment of equipment, 
has resulted in low utilisation of equipment. 


iiicrea.sed inventories ol spare parts tor main¬ 
tenance aiul repairs, 'equipment being rendered 
inopenuive much befoie the end of schedule 
life, rendering suiplus some ecjuipmciU without 
linding a prospective usei’ for subsequent use 
and above all, comparatively higher cost ol pro¬ 
duction of I lie end-pi'oduet of these machines, 

the level of production of indigenous equip¬ 
ment is fairly low, which necessitates import 
of equipment fur jobs which cannot wait. If 
emphasis is to he laid on import substitution, 
not only the licen.scd programmes of manufac¬ 
ture of equipment should be augmented, but 
the scope of indigenous manufacture should be 
cnlianccd to covei' iidduional items for manu¬ 
facture. 

flic (jnality of the iiKbgcnon.s ptodmi is a 
uiattci ol eoncen] to the irsi is. More rigorous 
and tllcctive contiols are called lur in this 
direction .so tlial the equipment can be put to 
ojitimiim utilisation and the desired ('(onomy in 
constiuction/production costs can be achieved. 
I'oi intetiialioiial marketing puiposes also ini- 
provem'eut in quality ol iudigeuous product is 
essentially called for. 

Ifigli price of the indigenous equipment is a 
distutbiiig lactor for the purchasers of equip 
nient. For those who arc engaged on produc¬ 
tion of conmuKlities (maiiil)' in the mining .sec¬ 
tor), which have to be sold in tlic interna- 
lional maiket, this is ol grcalei. consequence. 

Record ke'cjiiiig iti relation to peifonnantc 
of equipment, operational data co.sts and statis¬ 
tics, is imidcquate, 'Ihis is one ol the reasons 
why, in spite ol the utili-sation of equipment 
being much below the standard levels, an aver¬ 
age icser is not conscious of tiie same. The 
main emphasis is often on getting the job done 
rather than doing it ecommiieally also. 

lilt work on jnojccis involving intensive 
mecliaiiisation is oltcn started without prior 
meticulous plant planning. Con.scqnently, eon- 
sidcratioiis ol economy in productioii costs are 
not realised, 

.Sometimes the ])roject reports do not even 
include precise information regarding type and 
nature of material to be handled by equipment, 
the quantitic:s that would he aviilable from 



20 


particular locations etc., etc. Overall assess¬ 
ment of requirement of 'cc[uipment remains a 
continuous exercise, throughout the life of the 
project/work. Thus the standardisation of 
equipment becomes a difficult task in relation 
to a given work. It also becomes a difficult task 
in relation to a given work. It also up.sets the 
basit: plan of repair and maintenance facilities 
causing undue increa.se in investment on this 
account. 

Occasionally the phasing of procurement of 
ccpiipment is not properly done and fairly large 
mnnbcr of machines are purchased much ahead 
of the actual time of their requii’cmcnt on the 
j(th. This makes the capital investment un¬ 
productive and also causes unnecessary avoid¬ 
able exjumditure in maintenance, storage etc., 
of the machines, besides their getting physically 
deteriorated. 

Equipment ages out faster due to employ¬ 
ment of operators and mechanics not having 


the required degree of skills in their trades. 
Training of such personnel on the job is the 
prevalent practice. 

An average user of equipment in the country 
is not fttlly conscious <jr mindful of the overall 
economy in etjuipment operations. This is 
partly due to the jn'cvalent system of account¬ 
ing and partly in consequence of the pattern of 
the organisation martaging equipment opera¬ 
tions. Coordination of activities being perfor¬ 
med by the Operating Division, the .Servicing 
and Maintenance Division, and the Maintenance 
Materials Management Divi.sion, is not cflective 
to the required extent. Peritaps, a scientific 
iinderslanding of the subject of Equipment 
Economics from tire point of time when equip¬ 
ment is selected and fitted into a particular 
plant lay out and design exercise to the time 
of discarding equipment when it is no longer 
economical to run, is called for. 



CHAPTER 2 


ASSESSMENT REGARDING LEVEL OF UTILISATION OF AVAILABLE 

EQUIPMENT 


2.1 Need for Equipment Scheduling for As,scss- 

ment of LJtilisatioti 

The a,sscssiiient: of level of utilisation of avail¬ 
able equipment involves the exeici.se of equip¬ 
ment .scheduling so that certain standards can 
be predelined for comparative study and assess¬ 
ment. Basically, equipment scheduling is re¬ 
lated to utilisation and availability of the equip¬ 
ment selected for the given job. 

2.1.1 [deal Schedule 

An ideal programme involving large stale 
mechanisation of works would include every 
item of equipment working all the time. With 
the complexity of the present day machines and 
as a restdt of technological advancement in the 
design and construction features of the modern 
eejuipment, the trend to larger and faster and 
as a result more costly equipment, requires that 
the eejuipment owner should reckon with every 
possibility to keejt the equipment operating 
around the clock, 7-days jrer week. 

2.1.2 Phydeal and Mechanical Condilions 

In practice, the jrhysical limitations cannot 
obviously make this ideal schedule possible. 
Principally, tire mechanical conditions, besides 
the ojrerating conditions and ‘human nature’ 
seldom result in such ideal situation to be 
created. I'his may, again not be profitable 
or feasible economically, because of the pre¬ 
mium jray for holidays and Sundays, lin^tations 
imposed by the provisions of the Workmen’s 
Act or Legislation, which lays down penalties 
for week-end work, or work on holidays etc. 
All the same, the cost conscious owner of equip 
merit would normally be expected to strive his 
utmost to keep as many pieces of his eejuipment 
working efficiently as much of the ‘work day’, 
as possible, so that the ojrtimum utilisation of 
equipment can yield maximum production at 
minimum cost. 


2.1.3 Climatic Condition 

The climatic conditions also cause certain 
limitations to the jreriod of time for which the 
machines could be continuously used in a year. 
On River Valley Projects, the flood season and 
the rainy .season, account for almost 3 to 4 
months shut-down of ojreration.s with etjuijr- 
ment while in certain jrlaccs, where snow-fall 
and .severe winter conditions prevail, the period* 
of shut-down of equipment may be of the order 
of 5 to 6 months in a year. 

2.1.4 Evaluation of Faciors for Economic and 
Product 

Obviously, therefore, in relation to the sub¬ 
ject of equipment utilisation, several factors 
which directly or indirectly tend to iulluence 
or increa.se the cost of the end pioduction have 
to be evaluated. The jrlant jrlanniug exercise 
covers thi.s consideration, since ojrerating effi¬ 
ciency requires the minimum equijJincnt to 
move the predetermined quantities of mate¬ 
rials in the prescribed jreriod of time. This 
exercise takes into account conventionally jrro- 
duction schedule in terms of cubic yards or 
tons of material per hour, jrer month or per 
year. But eventually, this has to be translated 
into a unit measure of the materird moved, 
or handled per machine, per unit of time, in 
order that judicious selection of ecjuijmicnt— 
by way of types, categories and numbers can be 
made with due regard to economy in overall 
operation. 

M’oo much of equipment may' unnecessarily 
increase initial investment and reflect comjrara- 
tively lower utilisation of the available 
machines, while lesser number of machines may 
make it difficidt to fulfil the retjuirements of 
the work schedule and over-strain the machines 
with resultant break-downs in the long run and 
correspondly, low utilisation. 
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2.2 Availability (actor (or Equipment Sclicdul- 
inj' 

2.2.1 Equipment Availahild^j 

Availability of equipment is also an impor¬ 
tant factor in equipment scheduling. In brief, 
thi.s i.s a inea.sure of the total time i'or which 
the equipment selected toi' a given job would 
be available tor actual production during a 
predefined period of work, I'tus could be ex¬ 
pressed as an average figure in number of hours 
per shift, per day, per month, or for tfic whole 
season, ft is conventional to reckon with the 
ligiirc of availability in relation to the total 
scheduled working time in nnmficr of hours 
per year, or per season of work, for example, 
when sehcdidiiig a Shovel, if 80% availability 
is a common factor, it would mean that of every 
100 shift.s, 80 will be productive and 20 will be 
lost for repair. 

2.2.2 Auaiiabilily Factors 

Availability of etjuipnient is further classified 
under two lieads—‘mechanical availability’ and 
‘physical availability.’ 

2.2.2.1 AJcciianical availability 

Mechanical availability is defined as the 
ctpiipment availability, excejn for time lo.st 
purely for mechanical reasons. 'Jdii.s is express¬ 
ed as a factor of the operating hour,s of the 
machine to the hours the machine would have 
worked had it not been under repairs or 

Operating hours 

Operating hours-f repair hours. 

2.2.2.2 Physical availubility 

Pliysieal availability is the total operational 
availability and considers time lost for any 
Jcason. 'This is expressed as a factor of the 
operating hours plus the stand-by hours to the 
total hours available for the work, or 

hours woi’koil-j-stand-by }iours 
total available hours. 

d he stand-by hours a.s indicated, is the time 
a piece of ctpiipment is niechanically available 
for operation Imt not used due to occasions 
arising from operational or economic reasons, 
for example, in case of a mining or tuiuielling 
operation, where several operation cycles arc 
to be carried out for getting the end product 
in the scheduled time—drilling, blasting and 
then loading and hauling etc., a part of the 


equipment has to remain idle during some of 
the operation cycles even though the ceptipment 
is otherwise mechanically available to do the 
work, dhese idle hours are termed as ‘stand-by 
hours and are takcit into consideration to ex¬ 
press the physical availability factor. 

Ehis can be better understood by cpioting the 
explanation given in the pidrlication “Surface 
Mining’’ jtublished by the American Institute 
of Mining, Metallurgical and I’eticjleum Engi¬ 
neering, New York; 

“Physical availability is basically a his¬ 
torical record (;f a machine, showing 
what use was made of previous time. 
Although a machine may be mechanical¬ 
ly ready tor service, occasions arise when, 
for operational reasons, it may not Ire 
appropriate or econotnic to use it. Phy¬ 
sical availability accounts for this condi¬ 
tion. Ihis is a usefid item in a general 
appraisal of the mediaiiieal peiformance 
of equipment and may also be used as 
ail indicator of the ellicieiicy of a ma¬ 
chine scheduling programme. 

If the jthysical availability is consider¬ 
ably higher than the true tncclianical 
availability, the ecpiipmeut is not being- 
used to capacity, ancl a thorough .study 
of the operations would be dcsiraltle. 
Such a study could show whether a ma¬ 
chine was deliberately light-sehcduled 
(isolated area, smaller nuichinc, or per¬ 
formance etc.) or if poor planning under¬ 
worked some of the equipment at tlie ex¬ 
pense of the eciuipment balance.” 

To illustrate these availability factors further, 
the following example is given; -— 

Total hours available during a 

period in 2-shiris operation . 3000 hours. 

Working hrs. during the period . 1.500 hrs. 

Repair hours tluring the jicriod . 500 hrs. 

St.iud-by hours during the period , lOOt) hrs. 

1.500 

Machanical availability = ■— -= 0,75 

1500-f 500 

ioOO-i 1000 

Plivsie.il availability --- -;-0 K3 

3000 

1500 

Etfcctive utilisation = -- 0 .50 


3000 
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Physical availal>ilit) is generally higher than 
the mechanical availability. I’he two can be¬ 
come equal when the stand-by houis become 
zero. The level ol' operation will tend to in¬ 
crease if the physical availability approaches the 
mechanical availability. 

2.2.2.." index of nJiUsaUpn 

Tlii.s indicates how efficiently the equipment 
i.s opeiaiting. The etfectiv'e utilisation is ex¬ 
pressed as the hours worked over the total hours 
avaihihlc for operation. 

For the purpo.se of reckoning of the avail¬ 
ability factor in this Chapter, the availability 
wherever expressed, has been taken as the 
meclianiea] availability only. 

2.2.3 Availability Rvlalvd to the InUmsily of 
Use 

The availability of equipment has to he 
further related to the intensity of the use of 
the equipment every “Work Day”. If single- 
shift operation is involved, there would be 
ample time during the remaining l(i hours of 
the day to cairy out Preventive Maintenance, 
or repairs to the machine, thus reducing the 
down-time of equipment in the working-shift 
and eorrespondingly increa.siug the availability 
of equipment, d’he availability in such eases, 
may be as high as 90%. For 2 shifts operation, 
every “Work Day”, this figure may gel reduced 
to 80%,, wJnle for 3 sliifts operation per Work 
Dav, it may be reasonalde to assume a figure of 
70%. 

2.2.4 Availability Related to the Age of Equip- 
men t 

With the ageing of the inadiine in its .service 
life, the availalhlity factor gets substantially re¬ 
duced. If for new machine, the mechanical 
availability factor is rated at 90%, to 9.")%,, for 
a machine which has undergone its first over¬ 
haul, this avaihibiliiy factor may get rccUieed 
to about 80%,. Wiih subsequent repairs and 
major overhauls of the niaclnnc, the factor may 
get further reduced to about 00%), i.udess, in 
the meanwhile, in the process of repairing the 
equipment, new assemldies and eoinponcnts 
have been used to replace the cm responding 
items. In the latter case, the avaihibiliiy factor 
mav again get revised upwards though it would 
seldom be alisolutcly the sanve a.s tor a new 
machine, 


2.3 i'i.xation of Sdtcdule 

I'ltegrating the thinking as above lor per- 
.spcctive scheduling in fixing up basic schedule 
OL working hours tor machines for optinuini 
utilisation on a given spread ol <<msi i lu 1 ieii 
work, the following points ivill arise: — 

2.3.1 Daily Schedule 

Jn making a.s.scssment of equipment corres¬ 
ponding to single shift, 2-shifts and .1-shifls 
work p-cr da\, tfic number of working hours 
may Ite scheduled as billows: — 

Per day 

.Single Shift . . . ■ ^ hours 

2-Shirts , . • 12..") hours 

S-Shifts .... 16.,") hours 

2.3.2 Monthly Schedule 

No. of working days per month: — 

2.0 at an average. 

Single Sliift .... 17,") hours 

2- Shifts .... 30n liour.s 

3- Sliifts .... 400 liours 


This would depend mainly on the diinatic 
eonditiorrs. Under average conditions obtain¬ 
ing on most of the works wliere nitensii'e use* 
of equipment is made, it i.s norinalK ■icckoned, 
at eight months per year, or correspondingly 
200 working days. In exceptional ca.ses, these 
mav range from l.oO working days per year on 
the lower .sicle, to 2,)0 woiking days on the 
upper .side. Further exception to this may be 

at places where even 300 working days may he 

available for the work. 

Anmial working hours which may be taken 
a.s a schedule for an average of 200 working 
davs in a year, will he reckoned as follows: — 

Siiigie Shift (a, 1 lies, p.-r day - 1400 tioiirs 

2-Shirts @ 12..5 h)s. per day ~ 2,")00 hours 

.3-Shifts @ If)..a hr;., per day - .3300 hours 

2.3.4 Variation in Schedule 

With increased or reduced number of work¬ 
ing day.s, depending upon tiie climatK condi¬ 
tions and geographical location of the works, 


2.3.3 Yearly Schedule 

No. of months per year; — 
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or the programme of work as defined bv any 
individutil project or department, the reckon¬ 
ing of the figures of annual working hours for 
schedule purposes would be reiated to the daily 
working hours, as given in 2.;i.l above. 

2.3,5 Norinx Adopted to Assess the Level of 
lliilisahoyi 

The above norms of annual schedule of wor¬ 
king hours have been used in assessment of 
the level of utilisation of equipment availa¬ 
ble in the country and in use with diffe¬ 
rent River Valley Projects, Iron Ore Mines, Coal 
Mines, Land Reclamation work. Road Building 
work etc., etc. 


2.,3.6 Schedule for Equipment Utilisation 

Ihe following tabic indicates the scheduled 
working hour.s arid the average utilisation hours 
of equipment working in different shifts per 
year, suitalrly reducing the available time with 
multiplying factors. The range of the schedul¬ 
ed hours has also been indicated belovv the 
table depending upon the available days (150 
days to 250 days per year) coriesponding to the 
climatic conditions. 

The figures of annual scheduled working 
hours shown in the table would be same for 
every piece of machine in the fleet, inclusive 
of standby equipment. 


Table showing ihe Annual Schedule for Equipment Utilisation 


No. of shifts 
in operation 

T otal 
avail¬ 
able 
time 
in 
hrs. 

Avai¬ 

labi¬ 

lity 

fac¬ 

tor 

Actual 
avail¬ 
able 
time 
in hrs. 
2x3 

Average 
No. of 
clays/ycars 

OTl 

(8 months; 

Sche¬ 
dule 
per 
year 
in hrs. 
4x5 

Ave¬ 

rage 

utili¬ 

sation 

fac- 

tor 

Ave¬ 
rage 
utili¬ 
sation 
per yr. 
in hr. 

6X7 

1 

2 

3 

4 

5 

6 

7 

8 

One Shift 

8 

0.9 

7.0 

200 

1400 

0.85 

1200 

Two Shifts 

16 

0.8 

12..0 

200 

2500 

0.80 

2000 

Three Shifts 

24 

0.7 

16.-0 

200 

3300 

0.75 

2500 

Range of Scheduled hours, depending on the working 


vision for these operating conditions would 

days (K)0 days 

to 2!)U days) available in a year 


therefore, usually 

be assessed a 

t 10%, 20% 

Single Shift 

. 1000 to 1700 hrs. 


and 30% respectively. 



Double Sliift 

. 1800 to 2800 hrs. 







Three Shifts 

2400 to 3600 hrs. 


In practice, it has been seen 

that excessive 




standby 

provision 

tend to redae 

e the utilisa- 


2.3.7 Scheduling Stand-by Equipment and Com¬ 
ponents 

To keep sustained production at the opti¬ 
mum level, stand-by provisions of equipment, 
are made while assessing the requirement of 
equipment for a given job. d’hese standby 
eejuipments arc pushed into operation when any 
equipment on production is withdrawn for re¬ 
pairs or maintenance. Standby provision, there¬ 
fore, is directly related to the ntechanical avail¬ 
ability of equipment on a given job. ,'\s indi¬ 
cated in the equipment utilisation scheduling 
table given in para 2.3.fi above, the availabi¬ 
lity of equipment with different operating con¬ 
ditions have been assessed at 90%, 80%, and 
70% for single shift, double shift and three- 
sliifts operation respectively. I’he stand-by pro- 


tion of equipment proportionately. Therefore, 
it is the thinking of the Committee that instead 
of providing too many standby equipment, 
stand-by components may be provided for to re¬ 
duce the down-time through component ex¬ 
change system. In such cases, whenever any 
eom]joncnt on a machine needs repairs, the 
stand-by component is immediately replaced on 
the machine and the component needing repairs 
is removed from the machine for repairs. This 
component that is removed from the machine 
for repairs, is repaired in Main Workshop at 
the earliest possible time and kept as a stand-by 
component for replacement whenever such occa¬ 
sion would further arise. Such a system reduces 
the down time on repairs to equipment and 
therefore, the requirement of stand-by etpiip- 
nient is considerably reduced, 
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Usually, such siand-by components are re¬ 
quired to be purchased along witli the initial 
supply of spare parts ordered along with the 
equipm<;nt. Since the staitd-by cornpouents arc 
used as spare parts, replacement cost thereof, 
is met from the reptiir provision ol such equip¬ 
ment and no extra provision is made lor pur¬ 
chase of these components. 

Since it is difficult to arithmetically assess the 
exact proportion of stand-by ceptipment to 
stand-by components to be provided for at diffe¬ 
rent operating conditions to achieve optinunn 
efficiency witli minimum investment, the Com¬ 
mittee have generally assessed the figures as per 
the table given below, f or average conditions, 
these figures may lx- adopted for a.ssessing the 
requirement of stand by equipment and stand¬ 
by components for different operating condi¬ 
tions: 


Operating 

Conditions 

Standby equip¬ 
ment as a per¬ 
centage of the 
actual Nos. of 
equipment re¬ 
quired 

Standby com¬ 
ponents as a 
percentage of 
the total cost 
of equipment 

(a) Single Shift 

10 

f) 

(b) Double Shift 

l.a 

7 

(c) Three Shifts 

2.0 

10 


Tor crawler equipment llie wear and tear on 
track components being comparatively more, 
the provision ol standby components has to lac 
reckoned at a slightly higher figure. This may¬ 
be assessed at 1%,, 9% and 1!'.% of the cost of 
equipment for sitigle-shift, double-shift and 
three shift operations, respectively. Identifica¬ 
tion of the items of standity components for 
crawler tractors has been given at Appendix 
2.4, for illustrative study. 

2.3.S Fnhnnced Rate of Provision of Slaridhy 
Equipment for Operations Involving wide 
Eq iilpment Spreads 

To what has been indicated above, there 
could be an exception of the type as in the 
case of work on canals and road construction. 
In such cases, the ctpiipment spread lieing over 
very long distances--100 to l.aO K.M. of a canal 
or in case of roads even 200 K.M. and above 
at a time, better availability of equipment for 
.sustained production work could be assured if 
the rate of prosision of standby equipment 
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could he enhanced. The exact figtires of pro¬ 
vision would have to be generally related to 
the actual management and/or the maintenance 
and repair facilities provided in relation to each 
job: but at an average, the maximum provision 
of standby equipment may not surpass the 
maximum provision of 25% otherwise indicat¬ 
ed for .^-shifts work in a concentrated location, 
even if the wtn'k is to be done only in single 
shift daily. 

The management organisation and mainte¬ 
nance aspects have been dealt with more ela¬ 
borately in relevant Chapters. 

2.4 Economics of Multishift Operation 

In relation to the factor of ‘human nature , 
as mentioned above, the qne.stion arises a.s to 
whether the work with cqtiipmcnt be done in 
single-shift, 2-shifts or 3-shifts. Experience proves 
that the economic gain restilting from irttensive 
use of equipment over 2 sfiifts and .“ shifts every 
day, will more than justify minor problems 
generally encountered in the tiight-shift work. 

2.4.1 Management Plays Important Role in 
M u I tis hi ft O per a I i o n 

Multi-shift operation of equipment can result 
in entailing maximum economy in work, only 
if the management of operations is highly effi¬ 
cient and Ixst attention is paid to maintenance 
and repairs to equipment with larger objective 
of maximum availability and optimum utilisa¬ 
tion of the machines. A highly efficient spare 
parts procurement organi,sation with proper 
enforcement of inventory control system, will 
substantially help in attaining the required de¬ 
gree of success for such economy in mnlti-shilt 
operations. 

2.4.2 ReeUierd Investnient 

On rough reckoning, it would not be wrong 
to say that it would require only l/;’rd the 
equipment to move ‘X-tons material in a .E 
shift per-day work, compared to moving the 
same tonnage operating only one shift per day. 
In practice, howev'cr, the relationship or latio 
as above, may slightly vary mainly due to the 
fact that the efficiency of operation in the night 
shift work may not be as high as it would he 
in the day shift. Mf)rcover, the standby provi¬ 
sion of equipment for multi-shift work would he 
comparatively larger so as K.) ensure adequate 
availability of equipment. 
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During the course of their deliberations with 
different users of equipment, whose sites of 
work were visited by the Members of the Com¬ 
mittee, the question was generally posed—“Is 
it economical to run the equipment in single 
shift or multi-shifts?” Notwithstanding the 
main influencing factors leading to a straight 
decision with regard to 2-shifls operation, or 
.^-shifts operation of machines in preference to 
single shift operation, mainly the geographical 
and climatic conditions obtaining at individual 
sites of work, the main factor to he considered 
is the investment by way of capital cost of 
eeptipraent on a given work, and the phased 
time schedule of execution of the work. If the 
work is to he completed over a fairly long 
period, say 8 to 10 years, and the geographical 
and climatic conditions obtaining at the site 
of work cause physical handicap for such opera¬ 
tions to be carried out beyond a single shift 
work, it would be obligatory to plan the work 
with equipment working in single shift. If 
however, the duration of work is smaller, 
rigours of climate do not cause a handicap to 
the working of equipment in 2-shifts or longer 
every day, it would be only prudent to reduce 
the capital investment in equipment and plan 
multi-shifts operation with machines. 

2.4.?) Economy in Overheads 

More intensive use of equipment entails eco¬ 
nomy in the end cost of production and re¬ 
duces annual overheads including the element 
of interest charges, besides the reduction in 
capital outlay on equipment, for a given job 
defined in terms of specific quantity of material 
to be moved over a given period. In relation 
to the work in semi-Governrnent organisations, 
or Public. Sector Undertakings, besides this con¬ 
sideration of reduced investment and annual 
overheads, the accelerated rate of depreciation 
iti consequence of mnltishift work, results in 
larger amounts of profits due to Income-tax 
rate structure which provides an incentive to 
the equipment owner to use the equipment more 
intensivelv through mnlti-sliift operations, 

2.4.4 Reducing Residual Life 

V^'ery often, another dominating factor tvhich 
weighs heavily in deciding the issue regarding 
2 .shifts or ?)-shifts operation is the residtial life 
of the machines, as well as their residual value 
on completion of the work on which these are 
employed. It may be a better proposition to 


organise a .^-shifts operation on certain time- 
bound programmes of work where the equip¬ 
ment is employed so that the residual value of 
equipment is the least possible and the amount 
of charges to be borne by way of idle time de¬ 
preciation of the cqttipment after the comple¬ 
tion of work (in the event of equipment not 
rehabilitated elsewhere in proper time), are re¬ 
duced to the minimum. It is a natural pheno 
menon noticed by the Committee during their 
survey that every project authority starting a 
new scheme for execution, according to a time- 
bound programme, tries to take new machines 
rather than the old machines, readily available. 
It i.s this feeling of inherent reluctance on part 
of the project authorities which has also to be 
given proper consideration in deciding as to 
whether or not the equipment operation be 
planned for 2-.shifts or 3-shifts operation, 

2AS) Determination of Economical Shifts of 
Operation 

The Committee have further examined this 
issue by working out some exercises assuming 
certain quantity of earth work to be done in a 
defined period, making .selection of items of 
equipment to do the work, in .3 alternatives, 
viz., single-shift, 2-.shifts and 3-shifts daily over 
the same given period. The annual working 
hours corresponding to single .shift, 2-sbifts and 
S-s'hifts operation of machines were assumed at 
1200, 2000 and 2.a00 hrs. per year, respectively, 
based on the average utilisation figures as de¬ 
fined at para 2..3.6. The net resultant position 
arising out of this study is as follows: — 

2.4.. a.1 Capital investment 

The capital investment in ecpiipment would 
be 1 : O.f) : 0.48 for single shift, 2-shifts and 3- 
■shifts operation, respectively. 

2.4.. a.2 End cost 

The net total amount of expenditure in terms 
of ownership and operating costs of equipment 
for the same quantity of work in a given period 
of time reduced to present worth at 6% into 
rest, would be of the order of 1 : 0.810: 0.70 
respectively. The basis of calculation is given 
at Appendix 2.3, 
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2.4.').‘5 Conclusion 

Hence, the unit rate ot work, tor the total 
quantity involved over a given period, was the 
lowest in 3-sliifts operation. 

2.4.6 Standard Practice to he followed 

I'hc Comniittee considers that there is a dire 
need for -hshifts operations tor any work with 
equipniejit on jobs w'hcrc large scale mechanisa¬ 
tion is involved, and large Heets of equipment 
are concentrated in a compact area of work, and 
this practice should be encouraged. However, 
individual conditions of work, time-bound pro¬ 
gramme of comjjletion of the work, the avail¬ 
ability of personnel and facilities to man the 
machines etc., have to be properly integrated in 
making the final decision in a judicious manner 
regarding the particular mode of arrangement 
of work whether in 2-shitts or 3-shifts. 

2.5 Accomplishment by Way of Actual Utili¬ 
sation of Equipment by Different Users 

2.5.1 Scope of Examination 

The Committee had called for information 
from various Central and State Government De¬ 
partments, the Public Sector Undertakings and 
private users of equipment and contractors, re 
garding total number of hours clocked by the 
machines from the date of purchase of indivi¬ 
dual items upto November, 1970, and year-wise 
details of working hours by dilierent items of 
machines over the period 1965-06 to November, 
1970. Detailed information was received from 
over 150 such users of ecyuipmcnt in different 
sectors; however, a fairly large number of re¬ 
turns so fded by them do not give adequate 
information to precisely judge the average level 
of utilisation of equipment for purposes of com¬ 
parative study. All the same, some of tlic major 
users of such eepupment e.g., Irrigation and 
Power Projects, the National Mineral Develop¬ 
ment Corporation, National Coal Development 
Corporation, Hindustan Steel, Rehabilitation 
Reclamation Organisation, Directorate General 
Roads—Roads Wing of the Ministry of Trans¬ 
port, and some users in the private sretor, have 
rendered fairly elaborate details of information 
in this regard, 

2.5.2 Limiting the Study to 40 Major Projects 

Since tabulation of information in respect 
of such a large mimber of users of equipment 
in the Appendices to this report would involve 


substantial amount of printing and paper, for 
purposes of rendering a spectrum of analysis of 
the information, selection has been made of 
about 40 major users of equipment—taking a 
few users from each Sector. 

2.5.3 Limiting Further to 5 Major Categories 
of Equipment 

Eurthcr more, the categories of equipment 
selected for making an assessment of the level 
of their utilisation in relation to individual pro¬ 
jects/Public Sector Undertakings/Sectors, cover 
only live items, viz.. Power shovels, cranes, craw¬ 
ler tractors, dumpers and motorised scrapers. It 
is in relation to those categories of machines 
that the information regarding level of utilisa¬ 
tion has been given in details while in respect 
of the remainiug items in dilierent categories 
of equipment, the information has either not 
been given too elaborately, or not upto the de¬ 
sired extent. Moreover, these five categories of 
equipment alone make about 80% of the total 
value of equipment reported to be available with 
different users in various sectors in the country. 
The Committee examined in details the infor¬ 
mation as received from various users regarding 
utilisation of equipment for purposes of cove¬ 
rage in this report. Information received from 
major users ot equipment in dilierent sectors 
i been compiled in tlie table given in Appen- 
: 2.1. 

.4 Summary of the Statement Compiled on 
Utilisation 

I’he names ot the u.sers of etpiipmcnt, the 
number of pieces of ec^uipment in each cate¬ 
gory, the year ot purchase of the equipment, 
the figure ot weighted average annual hours 
of utilisation over the period from the year ot 
purchase of the machines to November, 1970, 
the w^eighted average annual utilisation over the 
past five years upto November, 1970, the ligures 
of maximum annual utilisation-—relating it to 
the best performance of any one group of equip¬ 
ment in any year out of the period of 5 year, 
have been indicated in the Statement. 

Separate Statements/Tallies as per Appendix 
2.2 have been prepared for cadi category of 
equipment, covering in each Statement all the 
40 users. 

The following is the summary of information 
given in the Statement. 
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I'dble Sliau'tii^ lli<; ahshacL of axietage uHli- 
saHon. AhsIracI of ulilisalion of equipment- 
with 40 major users. 


S. Category of No. No. of users with whom 

N..' Equipruent of the weighted average uti- 

Users lisation of equipment was : 




80% 50% 
and to 
above 80% 

30% 

to 

50% 

liclow 

30% 

1. t xcavfitoi's . 

34 

2 6 

13 

13 

2. Cranes 

21 

2 3 

2 

14 

5, Tractors (Gr.) 

36 

4 7 

12 

13 

-!. Dumpers 

29 

2 6 

5 

16 

u. Scrapci's(M) 

14 

1 

C 

7 


Z.(>. Observations 

VVitli the exception of one Irrigation and 
Power Project, naiiiely, the Beas Project, where 
tlic equipment lias been used in 3-sIiifts work 
daily, all other tiscis have worked the equip- 
vuent in 2-sliitts every day. Hie basic schedidc 
of wotking for ^ shifts operation of equipment 
being 2500 annually, utilisation figures of 00% 
and below, would indicate 1500 working hours 
per year, or lesser. In fact, this amounts to 
the maximum of the schedule for single shift 
operation, if 1500 hours have been clocked. 
Hence, basically, the performance of equipment 
in a large number of cases, is equivalent to a 
single shilt opeiation even though 2-shifts opera¬ 
tion has been generally made. 

I'he eross-scction of similar inforination in 
relation to rettirns leceived from over 150 users 
rellccts even a more grim picture in as much as 
the level of utilisation has been 50% and below, 
in most of the eases. 

The principal observation that can, therefore, 
he made is that the level of utilisation of etjuip- 
ment with an average user in tltc country has 
been ‘poor’. 'I'he cases of exception to this 
observation in fact only serve to substantiate 
this observation. Evidently, there is great scope 
lor reformation tvith regard to the method and 
system etc., in planning the requirement of 
equipment, making gainful use thereof on the 
job through proper maintemmcc, repair and 
management of the equipment. While the com¬ 
plete analysis of the reasons for low utilisation 
of equipment is given in the Chapter relating 
to term of reference No. 3, viz., “Reasons for 
low utilisation of equipment”, it may suffice to 
indicate that the resultant position emerging 


fiom the sampling and analysis of the informa¬ 
tion with regard to utili,sation of ec|uipment 
gravitates the importance of detailed study in 
relation to each faetor/eause contributing 
towards low utilisation oi equipment. The im¬ 
portance of each particular cause or problem 
has to be judged further in relationship to the 
overall aspect of equipment economics and to 
the overall productivity of the machines. Even 
the maximum utilisation of ccpiipmcnt may not 
yield the highest productivity otherwi.se desir¬ 
able from given items of machines. The variety 
of details of items so involved in such considera¬ 
tion is discussed in individual Chapters relating 
to maintenance, repair and management of 
equipment. 

2.7 Sunmiary of Obscrvatioiis and Reconuiieii- 

dations 

'I'he level of utilisation of equipment with 
an average user in the countty has been poor. 
Analysis of information with lespect to 40 major 
users reveals the following; — 


Average utilisation 

U.scrs percentage 

80% and above 

7% 

50% to 80% 

17% 

30% to 50% 

29% 

Below 30% 

47% 


In order to set the aim for attaining opti¬ 
mum utilisation of equipment, it is very essen¬ 
tial tiiat basic schedules of operation liours arc 
properly framed. The efforts should not be 
to either so set the aim or the .scliedule that 
in spite of evidently lore utilisation of equip¬ 
ment the efficiency in utilisation of equipment 
is rellected high ctiough. This would amount 
to an attitude of attaining selhcomplecency 
only. 

In defining the .schedules, the cHorts should 
not be to scale down the figures because of cer¬ 
tain persistent occurrences which take away a 
part of the available working time. Corrective 
actions should instead be planned for minimis¬ 
ing such losses in time due to recurring troubles. 

Further more improvemciits in degree of 
maintenance and repairs slundrl he caused so 
as to minimise the effect of age of equipment 
in setting the schedules. /Vrbirraiily scaling 
down of schedule figures at different stages of 
life of equipment is not a rational process. 
After all, in the entire process of utilisation of 





equipmctit, equipment economics is to be given 
the prime consideration so that the main objec¬ 
tive of least cost of production is achieved with 
the minimum possible itivestment in equipment. 

Rcxornmeiidations 

(1) Recommended figures of schedules of 
working hour in a year with 200 available work¬ 
ing days are as follows; — 

One .shift work per day . . 1400 hrs. 

Two shifts work per day . . 2500 hrs. 

Three shifts work per day . . 3300 hrs. 


(2) Recommended standby provision of 
equipment and components lor dillercnt operat¬ 
ing conditions arc as follows: — 

Operating Conditions Standby Standby components 
equipment as a percentage of the 
as a per- total cost 

centage ol - 

the actual Other Crawler 
Nos. of than Equip- 

equipment Crawler nient 




required 

Eqpt. 



Single Shift . 

10 

5 

7 

(b) 

Double Shift 

15 

7 

9 

(c) 

Three Shifts . 

25 

10 

13 







CHAPTER 3 


Reasons for low utilisation of equipment and low efficiency in operatiora 
and remedial measures necessary for improving efficiency in the 
operation of equipment and for optimum utilisation thereof. 


‘i.l Areas of Analysis 

In the preceding Chapter on “Assessment re¬ 
garding level of utilisation of available equip¬ 
ment”, detailed observations have already been 
made to significantly indicate the status of utili¬ 
sation of equipment in the country with differ¬ 
ent users of such equipment. The resultant 
analy.sis of factors contributing towards low 
utilisation of equipment has to be summarised 
with a view to clearly define the scope of fur¬ 
ther improvements necessary to achieve the re¬ 
quired standard of utilisation of equipment. 

Let it be indicated, at the outset, that cyen 
the highest degree of equipment utilisation 
may not always mean the highest productivity. 
Unless ‘Preventive Maintenance’ considerations 
are properly detailed initially and rigidly fol¬ 
lowed in practice, it could be least expected 
that a particular machine in use would give its 
best on the job. The techno-economic aspects 
of ‘Preventive Maintenance’ which are impor¬ 
tant in this context, would include (i) selection 
of ecpnpment; (ii) care taking of equipment and 
(iii) proper record keeping. The record keep¬ 
ing aspect is important for defect analysis, cost 
evaluation and cost effectiveness. While the 
main subject of ‘Preventive Maintenance’ is 
dealt with in Chapter 10, “Maintenance Proce¬ 
dures”, it may he emphasised that selection 
and care taking of eejuipment are two impor¬ 
tant aspects which have a direct bearing on effi¬ 
ciency in utilisation of equipment. Their ef¬ 
fect on utilisation and productivity of equip¬ 
ment can he evaluated by the record of per¬ 
formance if properly maintained. The analysis 
of reasons for low utilisation can he made prin- 
(a'pally from a study of such record only. 

.3.2 Reasons for Low Utilisation 

The broad classifications of the reasons for 
low utilisation woultl he as follows; 


(1) IManning deficiencies at commencement: 

(a) Lack of proper plant planning and 
facilities at the time of framing of 
project estimate due to nonavailabi¬ 
lity of precise data resulting in im¬ 
proper choice of equipment by cate¬ 
gories, sizes and quantity, and lack 
of standardisation. 

(h) Starting work with old and sick 
equipment wdthoiit proper facilities 
for maintenance and repairs. 

(c) Continuous additions of old and sick 
equipment at different stages of con¬ 
struction of project without aug¬ 
menting work-shop facilities, or ade¬ 
quate!) providing skilled staff. 

(2) Lack of proper forward planning of work 
for sustained use of eejuipment. 

(3) Delay in rehabilitation of surplus equip¬ 
ment on completion of certain items of 
work, resulting in equipment lying idle 
without work. 

(d) Inadequacy of maintenance manage¬ 
ment organisation and service facilities; 
and lack of consciousness for organised 
preventive maintenance programme. 

(.5) Lack of skilled staff for operation and 
repairs and lack of training facilities for 
‘in service training’. 

(6) Handicaps arising in repairs of machines 
due to latk of workshop facilities: 

(a) L^ick of planning in Workshop Lay¬ 
out inadequate floor space, handling 
facilities and workshop equipment 
and tools; and 

(h) Unhygienic environmental conditions 
of woi k in shops. 
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(7) I,lick of proper planniris' for spare parts 
jirovisiotiing and inventory control. 

(S) I.ack of proper working conditions. 

(9) Lack of incentive for the labour engaged 
on operation, maintenance and repair 
of equipment. 

(10) Imjnoper management of operation. 

Discussion on the Reasons for Low Utili¬ 
sation and Suggestions for remedial mea¬ 
sures. 

The following will provide 'elaboration of the 
above points so as to explain clearly their im¬ 
portance and significance in relation to the 
work on which the machines are employed. 

3.3.1 Lack of Proper Plant Planning at the 
time of Framing of project estimate due 
to non-availahility of precise data result¬ 
ing in improper choice of Equipment 
hy Categories, sizes and Quantity and 
Lack of Standardisation. 

3.3.1.1 Selection of equipment with scanty 
details in Project Estimates. 

In most cases, the project estimates give only 
an estimate of quantities involved in indivi¬ 
dual items of work. Elaborate details in respect 
of sttcli items of work are, however, not furnish¬ 
ed; and most often, only scanty details are 
given with regard to the exact type of material 
to be handled, the precise location of the bor¬ 
row areas with cletails of quantity of material 
to be taken from each, their distance from the 
actual site of work on the project, the details 
of the haul reads their length, gradients etc. 
that would be involved, etc. etc. Certain basic 
assumptions are made in evaluating each item 
quantitatively and conditionally. Consistent 
with these sketchy details, choice is made regard¬ 
ing categories of equipment that would be em- 
ploved on the job for given items of work, and 
the numbers thereof that would be required 
commensurate with the time schedule of opera¬ 
tions. or for completion of each item of work. 
It is more or less an exercise of dovetailing the 
quantities of works and those of items of equip¬ 
ment into the working schedules as drawn. 

3.3.1.2 Incomplete exploratory work. 

Unless a clear exercise regarding plant plan¬ 
ning is carried out, based on precise data re¬ 
garding conditions of work, type of materials. 


cpiantitics of materia! to be haudlecl from each lo¬ 
cation of materials etc., etc., it amounts oidy to 
framing a ‘Cuesstimate’ (estimate based on 
guess work), regarding equipment to be selected, 
or the quantity thereof to be provided for pur¬ 
chase. Some times even the exact mode of opera¬ 
tions with eciuipmeut cannot be precisely decid¬ 
ed upon, due to the exploratory work having not 
been adequately carried out. This makes it diffi¬ 
cult for anv exercise to be worked out on eco 
nomy in end cost of work that may be possible 
with the use of different combinations of equip¬ 
ment bv types, categories and number thereof. 

3.3.1.3 Factors influencing equipment selec¬ 
tion. 

The general factors which influence selection 
of construction machinery include: — 

(1) The job spet ification requirements. 

(2) Climatic condition.s—length of construc¬ 
tion season, or operational season. 


(а) Characteristics of the .soils/materials to 
be excavated and/or compacted, the main 
process of handling the materials, aggre¬ 
gate processing, or haulage of excavated 
material, haulage of concrete from a cen¬ 
tralised unit to the placement area etc., 
etc. 

(б) The tvpe of haul-roads available and de¬ 
tails of any bridges, super-structures over 
which the equipment has to move. 

In brief, the machine selection for a specific 
job depends upon three main factors, viz., 

(i) Physical 

(ii) Time and 

(iii) Cost. 

3.3.1.4 Details to he covered in project esti¬ 
mate. 

. To illustrate the points made in para 3.3.1.3 
above by an example, it may be mentioned that 
if on a rockfill Dam, it is intended to provide 
the Required material by excavation from hills 
in the area, unless the characteristics of the rock 


(3) 'Eopography, which often determines the 
design grades and the length of haul dis¬ 
tance etc. 

(4) Availability of 'equipment from ready 
sources may be even contractors’ equip¬ 
ment. 
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to be cxaivated arc dearly known, as also the 
quantity of acceptable rock that would be avail¬ 
able from hills at different locations, it would 
be difficidt to decide whether the excavation of 
rock and its carriage to the rock-fill dam from 
the borrow areas, should be done with the 
use of powerful Tractor Rippers, Dozers, Loa¬ 
ders and Dumpers of certain size and capacity, 
or by drilling, blasting', dozing and loading with 
Shovels. The subsequent haulage of the ma¬ 
terial so excavated, would again depend upon 
the size of the rock resulting from such process 
of excavation and also on the haul distance, 
the type of roads involved its width gradients, 
curves etc. As an exten.sion to this, it would 
have also to be determined clearly, if, as a re¬ 
sult of study to be made at site, it would be 
possible to reduce the length of the haul roads 
by dropping the material through chutes or 
by dozing it down over the face of the hills to 
the toe of the hill from where tlie material 
would be loaded into Dumpers with suitable 
loading equipment. Again, if on the top ben¬ 
ches the lead involved for carrying blasted rock 
to the top-most point of the chute is rather 
small, it may be economical to use Wheeled 
Loaders to carry the excaved material directly 
to the feeding point of the chute. In case the 
lead involved is substantial—generally above 500 
to 700 It., use of Wheeled Loaders may not be 
economical for haulage and Dumpers of cer¬ 
tain size may have to be cmploved, 
for Carrying the excavated material to 
the feeding point at the top of the chute. 

In this example, the type of material to be 
excavated, the terrain to be negotiated by the 
machine and the topography, cover the “Phy¬ 
sical” a,spect. Selection of the method of 
work for least time of production cycle and 
consequently attaining optimum production 
constitute the element of time. Combination 
of methods of work by using different tools of 
production—machines, suitable for the physical 
condition, resulting in maximum production 
with least investment or minimum cost of pro¬ 
duction per unit of material produced, serve 
as the basic criteria for apt choice or selection 
of equipment. 

'5.3.1.5 I'Vrong choice of equipment due to 
inadequate data 

In absence of clear details in respect of items 
defined in para 3.3.].3., initial choice of equip¬ 
ment cannot be correctly made. The resultant 
JO -2 GW & PC/ND/7.3 


handicaps that arc faced later in actual de¬ 
ployment of equipment on the job sometimes 
nccessitate.s purchase of additional equipment 
of a different type and category. The machines 
initially .selected and purchased tor the work, 
then remain unutilised or underutilised. 

The Committee have come across a few cases 
of this nature, on some of the projects visited 
by them. 

.3.3.1.6 IlesuUs of improper selection 

Such improper selection of equipment at the 
outset causes additional investments, delay in 
progress, higher co.st of production, lack of 
standardisation, larger inventories of spare parts, 
substantial reorganisation of tfie supporting 
maintenance and repair facilities initially plan¬ 
ned, besides the extra storage, warehousing, 
workshop facilities and estahlishments. 

3,3.1.7 Finalisation of technical details be¬ 
fore commencing xvork 

In order that production/progress schedules 
do not get upset and the investment costs are 
sustained at the minimum levels, it i.s only 
es,sential that the “Physical” aspects be very 
thoroughly fmalised after detailed exploratory 
work before the work on the project commences. 
Project planning based on this consideration 
will help in making .selective and apt choice of 
equipment besides ensuring optimum utilisa¬ 
tion of equipment and maximum productivity 
thereby. 

The time initiall)' taken to sort out such de¬ 
tails may result in slight delay in the commen¬ 
cement of production work on the ju'ojtct; but 
in the long run, the handicaps to production 
that may otherwi.se arise, if the work is started 
without proper exploration and details of work, 
could be clearly avoided. Bricily speaking, the 
approval of a project estimate may tantamount 
to a clcarance/approval in principle in under¬ 
taking the work on a given, scheme, or project. 
However, belorc. the work is undertaken, it 
should be necessary to finalise the technical de 
sign cstirnate.s and financial estitnate.s based on 
thorough details of the work to be done. A period 
of one year may be stipulated as the time bet¬ 
ween the approval of the project estimates and ■ 
submission/approval of the design estimate and 
the financial estimates in relation to different 
items of work. 
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3.3.2 Lack of Standardisation 

If the plant planning exercise is carried out 
properly before the work commences on a pro¬ 
ject, it would be possible to determine correctly 
the items of equipment essentially required and 
the phased programme of their procurement 
at different stages of construction or operations 
on the project. Accordingly, it would also be 
possible to determine preci.s'ely, the extent upto 
which standardisation of equipment would, be 
possible. The standardisation aspect in rela¬ 
tion to given categories of equipment would in¬ 
volve, its make and size, besides the make of 
the Diesel Engines/Power Units with which 
the machines could be equipped. These de¬ 
tails -could then be properly defined so that, in 
the event of procurement of equipment in 
stages, a clear policy could be laid down about 
the makes and sizes of the equipment in diff¬ 
erent categories thereof and/or the make of the 
Power Units that would equip the machines. 
This would facilitate the convenience of en¬ 
forcing proper maintenance drills, providivtg 
proper facilities for repair and maintenance of 
the machines enforcing inventory control on 
spare parts and holding down the limits of 
stocks of .spare parts in view of the standardi¬ 
sation in the makes of equipment and Power 
Units, that would be in us’e of the project. 

It is a general observation of the Committee, 
that the huge assortment of makes and models 
of machines in the same category of equip¬ 
ment in use on different projects and the di¬ 
versity of makes of Diesel Engines and Power 
Units on different machines at a single project/ 
job, has caused a great deal of inconvenience to 
the project authorities in maintaining .smaller 
stock.s of spare parts, providing adequate facili¬ 
ties for maintenance and repair work and mak¬ 
ing available properly trained skilled hands for 
operation, maintenance and repair of equip¬ 
ment. It is these conditions relating mainly to 
lack of standardisation, which have substantially 
contributed towards low utilisation of equip¬ 
ment, as also of resultant inefficiency in opera¬ 
tion and maintenance of the equipment. 

3.3.3 Lack of Forward Planning of Work for 
Sustained use of Equipment 

3.3.3.] Forward planning before purchase of 
equipment 

At the inception of the project, the main items 
of expenditure arc construction of buildings 


and roads, provision of amenities like water, 
electricity, medical facilities, social welfare 
items, transport facilities etc. All these are a 
must for boosting up the morale of the persons 
to be employed on the job so that the diffi¬ 
cult working conditions generally met with on a 
project do not become a handicap to the em¬ 
ployment of persons. It is, however, obser¬ 
ved that on .some of the projects, fairly large 
amount of ecpdpment is purchased in bulk even 
though the same may not be required to that 
extent at tlie initial stages. Perhaps, such ex¬ 
penditure on equipment is taken to be the 
yardstick of progress. This involves .serious 
hazards in so far as storage, warehousing, up¬ 
keep and maintenance of equipment is con¬ 
cerned, specially when the adet[uate stor¬ 
age and workshop facilities may not have 
been provided at the outset. Moreover, even 
the trained personnel may not be available 
for operation and repair of equipment 
at that stage. Consequently, the machines 
arc underutili,sed at that stage; and in¬ 
adequate attention to repair and maintenance 
during that period causes physical deteriora¬ 
tion of machines and their subsequent under¬ 
utilisation in the following period. 

3.3.3.2 Work awarded to contractors after 

purchase of equipment 

The Committee have also come across cases 
where after initial purchase of large number of 
machines, it was decided to allot the work on 
the pnqect to contracttial agencies private con¬ 
tractors or an organisation like N.P.C.C. Such 
agencies having their own equipment to do 
the work, did not take over the equipment pur¬ 
chased by the project for the same work. Ac¬ 
cordingly, the equipment purchased by the pro¬ 
ject remained idle for considerable periods of 
time. 

A view is generally held by the project autho¬ 
rities that in the event of unsatisfactory per¬ 
formance on part of the contractors employed 
on the job, the departmental equipment could 
be pushed into operation, so that the sche¬ 
dules of production do not get seriously upset. 
Such planning certainly results in increased ca¬ 
pital investment, which remain unproductive 
due to equipment lying idle. The interest 
charges on investment and the idle time depre¬ 
ciation that accrues when the equipment is un¬ 
productive and idle, result in substantial losses 



35 


ot revenue and blockade of capital which could 
be otherwise gainfully used more productively 
elsewhere. 

3.3.3.3 Lack of understanding on equipment 
economics 

In some instances, in spite of equipment hav¬ 
ing been purchased for certain items of work 
on a project, work was allotted to contractors 
since the rates quoted by them were cheaper 
than the estimated rates with departmental ma- 
chineiy. or purposes of bid evaluation, the in¬ 
terest charges on cost of available equipment, idle 
time depreciation of equipment, cost by way of 
wages of operational and maintenance staff on 
the rolls of the project etc., etc., were not taken 
into account. Once the equipment is purchas¬ 
ed, cettaiu items of ownership and operating 
costs keep accruing, to the ec^uipment owners. 
If these atfe not accounted for, it is only false 
economy in getting the work done by an out¬ 
side agency at allegedly cheaper rates. More¬ 
over, underutilisation of equipment is a direct 
consequence ot such a situation. 

It has also been observed that in such cases, 
.some of the contractors cpiit the woik after 
doing only a small portion—easier portion of the 
work, allotted to them. The remaining por¬ 
tion of the work which is more diHicult in 
nature, is ultimately to be done department- 
ally with project’s own equipment. This pre¬ 
sents a rather distuibing position. 

3.3.3.4 Phasing of procurement 

Another aspect which causes idle time of 
equipment is the improper phasing ot procure¬ 
ment. There arc occasions when, due to avail- 
abilitv of funds/foreign exchange, a major por¬ 
tion of the total eejuipment for work on the 
project is purcha,s<:'d in a lot, even though only 
a part of it would be required in the initial 
stages of work at least for the first two years. 
In principle, this is a similar case, as referred 
to in para 3.3..3.1. 

3.3.3.5 Proper scaling of requirement 

In order to meet the contingencies referred 
to in paragraphs 3.3.3.]. and 3.3.3.4., it is essen- 
ti;d that a clear schedule of phased programme 
of procurement of equipment be initially drawn. 
This could be done only if the scale of require¬ 
ment of equipment is clearly laid out commen¬ 
surate with the workload requirements rela¬ 
tive to the time schedule of operations on the 


project. Such phasing and scheduling alone 
will result in economy in invesAnents and opti¬ 
mum utilisation of the equipme. t on the job. 

Generally, the peak requirements of work 
on a project may be expected in the third or 
the fourth year of construction. That is the 
time when the maximum number of machines 
have to be pushed into operation to sustain 
the level of production at the optimum. If the 
bulk of equipment is purchased initially in one 
lot, it is generally not in proper condition to 
give the optimum protluction at the ‘peak re¬ 
quirement’ period. If, however, the equip¬ 
ment is procured in stages, commensurate with 
the work-load lequiremeiit, the additional 
items which arrive physically in time for the 
peak requirements, would ensure the required 
progress. 

Ill this process, it would also be pos.sible to 
create adccpiate facilities for maintenance and 
repair of equipment. 

Discrete and judicious scaling of require¬ 
ments of equipment for procurement would 
reduce initial investment, give better utilisa¬ 
tion of equipment, permit better efficiency in 
operation through better availability. 

3..3.3.b Economy in sustained use of equip¬ 
ment purchased for the work 

To avoid idle time costs, it is necessary to 
ensure sustained operation of equipment 
throughout tlic available working time in a 
construction scason/annual. Sometimes en¬ 
ough work-load is not provided for such con¬ 
tinued and sustained use. Thi.s results either 
from excessive equipment on the job or in 
consecpiciice of design details etc., of the work 
not being finalised in proper time for the 
equipment to be deployed. Occasionally, some 
resources, handicaps also cause delay in exe¬ 
cution of the work, consequently rendering the 
machines idle. 

3.3.3.7 Critical analysis and scientific methods 
of approach to work 

It is also occasionally happens that integra¬ 
tion of the resources to do a given item of work 
is not properly done at the time of commence¬ 
ment of the work on a project. While the ini¬ 
tial expenditure on purchase of equipment is 
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iiicurred, financial resources’ handicaps in sub¬ 
sequent period, or nonavailability of some of 
the scarce lualeritds, come in the way of equip¬ 
ment being consistently utilised. It is most 
essential that a very clear view be taken initi¬ 
ally of properly coordinating and integrating all 
resources befoic deciding to invest large sums 
of money in the purchase of equipment for a 
given job. In brief, the ‘CiPM’ (*) Charts and 
‘PERT’ (**) Analysis should be the scientific 
method of ajjproach for work on projects. The 
exact significance of this is hardfy understand¬ 
able or at least this is conspicuously absent from 
the sphere of planning of work on projects. 
If a critical analysis is clearly made, in form of 
‘CPM’ Charts, it may, p'erliaps, be possible to 
economise substantially in initial investments 
of capital on those projects tlic capital which 
otherwise gets blocked up unproductively over 
long periods, mainly in the cost of equipment. 

.S.3.3.8 Cell for ‘rime and Methods’ studies 

Production by caithmoving machines invol¬ 
ves repetitive; cedes of erperatiem. For equip¬ 
ment utilisation to yield maximum producti¬ 
vity, it is iic'ccssary that eacdi cycle of operation 
invcjlvcs least time. For this lo be done, con¬ 
tinuous studies have to be carried out for de¬ 
termining if any delay factors involved in pro¬ 
duction cycle time can be removed by chang¬ 
ing tile methods of operation. Such research 
and study can he done by a separate Cell carry¬ 
ing out ‘Fime and Metfiods’ Studies. 

.3.,3.3-9 Cenlralised plant planning 

Planning of equipment for all works in Irri¬ 
gation and Power Sector of Maharashtra State 
is done on annual Ixisis in a Central Cell. 
Through such plauniiig, ir is possible to make 
the best use of the available equipment. Such 
animal planning is undertaken 4 to 6 months 
in advance of the commencement of the w'ork- 
ing season of the projects in the Stale as a 
whole. Knowing clearly the stage of work on 
each project, and the programme of work for 
the following season, it is possible to allocate 
tlie available equipment to different jobs on 
various projects and to determine, as to what 
additional equipment would be required to 
meet the targeted production figures on each 
project. 'Flu; m'casure.s that would be necessary 

(*) CPM—Critir:al Path Method. 

.("**)PERT—Progrannne Evaluation and Review Technique. 


to commission any of the sick machines which 
may be awaiting repairs are also decided upon. 
By this method, it is possible to properly line 
out the programme of repair and overhaul of 
available equipment, so that it can be com¬ 
missioned in time for work on those projects. 
This helps in avoiding additional investment in 
procurement of new equipment unnecessarily. 
Accordingly, such centrally coordinated arran¬ 
gement entails lot of economy in investment of 
equipment in the State as a whole, and avoids 
idle time of equipment on individual projects. 

'Fhc equipment can also be reapportioned 
from one project to another, consistent with thfc 
priority of needs, and also from standpoint of 
standardisation. 

3.3.3.10 Planning by mdwidual projects 

Occasionally, as a result of annual review 
of requirements of ccpiipinent based on the pro 
graimne of work in the ensuring working 
season, need for more equimeiit is established. 
The additional requirement of equipment is 
generally met with in such cases by diverting 
the equipment available elsewhere (within easy 
reach). Normally, an equipment owning autho¬ 
rity would not spare any item of equipment 
for transfej outside the work under its pur¬ 
view except when the equipment is absolutely 
surplus to the needs of his work or it is not in 
good condition for immediate use. The pro¬ 
spective transferee of equipment being other¬ 
wise in dire need of additional equipment, is 
inclined to accept t:vcn .such unserviceable 
equipment in the liope that he will able to 
rocommis.sioii the equipment alter suitable re¬ 
pairs and use it gainfully on his work. Addi¬ 
tion of such equipmem, in 'not too good a con¬ 
dition' aggrevates the problem of timely repair 
and overhaul of the equipment already avail¬ 
able on the project and most often repair to 
this additional equipment is also considerably 
delayed. Eventually, therefore, the additional 
equipment cannot ettcctivcly add to the pro¬ 
duction to the extent it was required to do. 
Som’etimes this also tends to throw oft' balance 
the programme of repair and overhaul of the 
original fleet of equipment. Such partial utili- 
.sation of the additional equipment adds to the 
low utilisation of the equipmem licet as a 
whole. 



3.3.4 Delay in rehabilitation of Surplus 
Equipment on Completion of Certain 
Items of Work, Resulting in Equip¬ 
ment Lying Idle Without Work 

.3,3.4.1 Surplus equipment from jabs of spe¬ 
cialised nature 

Occasionally some items of equipment initi¬ 
ally purchased to do certain jobs of speciali.sed 
nature making tunnels for diversion of river, 
or for lining of the tunnel etc., etc., are ren¬ 
dered idle and surplus to the requirements of 
the project, soon after such individual items 
of work arc completed. Normally, such equip 
ment should be offered as surplus to other 
prospective users of the same elsewhere in the 
country if no such jobs are concurrently at 
hand on projects, or works within the State. 
If this is not done, the level of utilisation of 
such equipment would ligurc at the minimum 
figures, if not ^cro. It is, therefore, most essen¬ 
tial that proper forward planning be done in 
respect of rehabilitation, or disposal of such 
items of equipment wheih arc not recjuired by 
the owning projects, or oigtinisation at a parti¬ 
cular time, 

3.3.4.2 Equipment surplus xvhen Project work 
tapers off to close 

Similarly, when a time-bound work on a given 
project is tapering off to a close, action should 
be initiated to rehabilitate the equipment that 
will be rendered idle on completion of the 
work. If advance planning is done in this re¬ 
gard, the available equipment can get shifted 
from that particular work to other works and 
kept in use. However, unfortunately, such for¬ 
ward planning is not done by most of the 
equipment owners with the result that the 
cquijrment lies idle without w'ork for a fairly 
long time. This partially contributes to the 
low utilisation of equipment during some 
periods of useful service life thereof. 

No doubt, there is another side of the pro¬ 
blem which has also to be taken into account; 
and that relates to the apathy on part of the 
project authorities undertaking new projects, to 
take the old and used equipment for their 
work. A feeling is alwmys expressed that since 
the project work would last for six to eight 
years, the old equipment cannot be accommo¬ 
dated on the job. If proper workshop facilities 


are established well in time (as is otheiwisc 
e.sscntial even for new equipment) on the new 
project, the old equipment can be gainfully 
used. This w'ould ensure better utilisation of 
equipment already available. 

3,3.4.3 Need for ceniral co-ordinating agency 
for disposal 

The 'equipment owners generally take it on 
themselvc.s to initiate action for rehabilitation 
or dispo,sal of equipment; and they can do so 
only after they are free from the w’ork on w'hich 
the equipment is otherw'ise employed, i.e., when 
the w'ork is almost completed. If the disposal, 
or rehabilitation of such surplus or idle ecpiip- 
ment were to be the responsibility of a Central 
Co-ordinating Agency in a State, or in an orga¬ 
nisation, finalisation of action by that organi¬ 
sation to dispose of or rehabilitate the equip¬ 
ment would generally be so synchronised with 
the time of surplus rendering of equipment that 
continuity in the service operation of the ma¬ 
chines by timely transfer from one work to 
another, could be suitably sustained. Such a 
separate organisation for disposal/rchabilita- 
tion of surplus/idle equipment, would of 
course, have to work in dose liaison with the 
Purchase Cell, or the Planning Cell which arc 
responsible for planning of equipment for 
various ■works in hand in a State or in 
an organisation, as also for the procurement 
of the required equipment. 

In relation to the River Valley Projects, the 
Central Mechanical Units set uj) in each Stale 
in the Irrigation and Power Sector, would help 
to accomplish this objective to the greatest ad¬ 
vantage. 

3.3..4 Inadequacy of Maintenance Manage- 
ment Organisation and Service Facili¬ 
ties; and Lack of Consciousness for Or¬ 
ganised Preventive Maintenance Pro¬ 
gramme 

I’he maintenance procedures followed by the 
users of equipment have been separately dealt 
with in the Chapter 10 of the Report (Main¬ 
tenance Procedmes). The detailed observations 
given therein, will not be gone into in this 
Chapter. However, the maintenance manage¬ 
ment organisation and service fadlities which 
have a direct impact on the level of utilisa¬ 
tion of equipment, may he discussed here. 



3.3.5.1 FuncUons of maintenance organisa¬ 
tion 

riic prcscribud maintenance of equipment, 
con.si.'itcni: with the schedules laid down by the 
suppliers of equipment, or their manufacturers, 
is a routine job to be carried out by the inairi’ 
tenance team employed for the purpose. How¬ 
ever, the maititenance management organisa¬ 
tion has a relatively and distinctly different 
function to perform. It is more a matter of 
carrying out ‘Preventive Maintenance’ work in 
a .scientific manner that a proper co-ordinating 
effort is called for on the part of the main¬ 
tenance management organisation, if the equip¬ 
ment is to be put to optimum utilisation for 
maximum production. I’his, herwever, i.s more 
in relation to the large scale outfits using size¬ 
able large fleets of etiuijrment. It is not enough 
only to plan out proper selection of equip¬ 
ment and its employment on diHcrent items 
of jobs, in a judicious manner. It is equally 
important to see that the equipment is main¬ 
tained in a proper siiape for continuous work¬ 
ing on the job during the working .season. This 
amounts to inlegiation of the factors of ins¬ 
pection, evaluation, avoiding breakdowns by 
timely clieck of tvear and tear on compo¬ 
nents, making adjustments, reducing down-times 
to the minimum through component exchange 
system, rebtulding of worn out parts for re¬ 
use, etc., etc. Timely availability at site of 
work, of proper grades of lubricants, replace¬ 
ment items, consumables like Wire-Ropes, Cut¬ 
ting Edges, Filters, etc., also are listed as an 
important function of such maintenance mana¬ 
gement organisation, to ensure proper utilisa¬ 
tion of equipment. 

3.3.5.2 Proper underslanding of preventive 
maintenance 

As it is, on most of the projects, where large 
scale use of equipment is involved, it is a 
jnacticc to attend to breakdowui maintenance 
work only, besides the prescribed maintenance 
drill in relation to the individual items of 
equipment. Such a practice results in prolonged 
down-time of equipment and consequently 
lower utilisation of equipment on the job. It 
is, therefore, necessary that the ‘Preventive 
Maintenance’ Programme in all its facets should 
be clcaily tiiiderstood by the ntaiiitenance 
management organisation tvho must make sys¬ 
tems analysis for such W'oik and cause effec¬ 


tive implementation of any programmes that 
they may decide to follow, in proper accomplish¬ 
ment thereof. 

3.3.5.3 Planning of prexjenlive maintenance 
work 

It is worth while dividing the available 
equipment into categories like Excavators, 
Dumpers, Crawler-Tractors—the major items of 
equipment generally in use, where large scale 
mechanisation is involved. Depending upon 
the number of machines in use in each one of 
these categories on a given job, the responsi¬ 
bility of Preventive Maintenance can be assign¬ 
ed to experienced officers depending upoti the 
size of the fleet of machines in each category. 
These officers in charge of Preventive Mainten¬ 
ance work can continuously carry out the ins¬ 
pection of the machines on a pre-planned basis, 
arrange to do top overhauls whenever necessary 
in mid-working season and to make a clear 
forecast of the likely requirements of parts 
necessary for overhauling the machines in off¬ 
season period, or even during working season 
period. If this is not done, the work during 
the overhauling .season—the off-season period, 
gets to be fairly intensive, resulting in over¬ 
crowding of machines in the Workshops and it 
is difficult to carry out the repairs to equip¬ 
ment in a short period—3 to 4 months time of 
the off-season period—in a satisfactory manner. 
In fact, quite a few machines cannot be rend¬ 
ered operative due to nonavailability of re- 
t[uircd parts in time, as no proper forecast had 
been made in this respect due to lack of ins¬ 
pection of machines at frequent intervals dur¬ 
ing the working season. Hence, it is very essen¬ 
tial that the maintenance management orgatii- 
■satioii should be so set up and established, 
that it can effectively execute the programme 
of prescribed maintenance and Preventive Main¬ 
tenance in their true sense, in order that the 
machines are icndcrcd operative to the maxi¬ 
mum extent for maximum productivity during 
the working season. 

3..3.5.4 Servicing facilities 

The servicing facilities—whether for mainten¬ 
ance or for repairs, again play a very vital role 
in providing as,surance for maximum utilisa¬ 
tion of et|uipmcnt. The facilities to be pro¬ 
vided by way of servicing equipment, tools 
required by the machanics for such mainreuance 
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and repairs, the covered accommodation neces¬ 
sary for using the machines for proper repairs 
or l)y way of providing required spare parts 
for repairs to the equipmcni; in time, are the 
tiux of tiie problem. Unles.s such facilities are 
properly provided, the availability of machines 
to the required extent on the job cannot be 
pi'opcily ensured: and consequ'cntly, the utili¬ 
sation of eepupmem. would alway.s be low. The 
Committee have observed dc(i(iencies in this 
respect at many places, though, in certain in¬ 
stances, inspitc of more than adequate provi¬ 
sion of such service facilities, lack of trained 
personnel to do the maintenance and repair 
jobs and adversely affected the availability of 
the ecpiipmcnt to the required extent as well 
as its utilisation. 

3.3.6 Lack of Skilled Staff for Operation and 
Repairs and Lack of Training Facilities 
for Tn-service-Training’ 

3.3.6.1 Lack of skilled hands 

The equipment in use on construction work 
on River Valley Projects, for Mining Work, for 
road building, land reclamation etc., etc., is 
very costly. Each machine would cost hundreds 
of thouSflinds of Rupees. The care and cus¬ 
tody of the machine—for its operation, main¬ 
tenance and repairs, is, however, entrusted to 
persons who arc not adequately trained and 
qualified for the purpose. Psychologically, the 
mental get up of persons operating the eqiiip- 
ment, or repairing it, is not such as would 
make them feel rcspon.sible to the required 
extent for the safety and upkeep of such costly 
equipment. The confidence on part of such 
persons to assume proper responsibility for such 
costly equipment can, however, be infused into 
their minds only if they are made to understand 
technicaliy and operationally, the functions to 
he performed by the machine. Through the 
process of synchronisation of the functions of 
the machine with the functions to be humanly 
peiformed by the person, it would lie pos.sible 
to make the pcrsoti to look after the machine 
better. 

3.3.6.2 Improper training system 

Most often, certain low ranking persons— 
generally classified ns helpers or oilers, take the 
opjmrtunity of learning operation or repairs of 
the equipment, while they serve individually the 
Operator or the Mechanic rcsponsih)lc for ope¬ 


ration and repair of the machines, rather than 
the employer. These helpers seek ‘Favours’ 
from those whose commands they follow, in 
becoming in turn Operators and Mechanics. 
Some times, this proce.ss reaches a point where 
tire Operators and Mechanics personally feel 
‘care-free’ and willingly assign the work of ope¬ 
ration or repairs to such lower staff not under¬ 
standing dearly the implications by way of 
physical damage that may occur to the ma¬ 
chines, either due to faulty operation or due 
to improper repairs carried ont to the ma¬ 
chines. It is most unwise and imprudent action 
on part of the Operators and Mechanics to 
train their helpers for operation or repairs of the 
machines in this manner. To ruin .such co.stly 
equipment through such handling by inexperi¬ 
enced staff, is in fact, criminal. Human psycho¬ 
logy being what it is, such persons who are 
desirous of learning the Operator’s and Me¬ 
chanic’s trade so cheaply, must be given a 
training separately, either through the Techni¬ 
cal Training Centres or tfirough an “in service- 
training’ programme on the project. 

3.. 3.6.3 Seleclion of persons for training 

However, while selecting personnel, it is to 
be meticulously considered that the calibre of 
th’e persons selected for such training program¬ 
mes is. of a proper standard. An illiterate per¬ 
son may occasionally have a keen aptitude for 
learning a trade of an Operator or a Mechanic 
and he may soon become a deft hand in either 
of the two trades; but such exceptions are 
rare, ft is netes.sary to consider .selection of 
persons for sueh training from amongst the 
available staff in full eonsciotisness of th’eir 
basic qualifications, aptitude and necessary .skill. 
This has been dealt with in details in the 
Chapter 7 on ‘Training’’ (Item viii of the 
terms of reference for the Committee). Excep¬ 
tions to the basic educational qualifications of 
persons selected for training could be made 
only in such cases, as would involve certain 
per-son.s, who had been working as Mechanics 
for a fairly long time, or Operators on smaller 
equipment for a long time, 

3.. ".6.4 Plan for training of personnel to be 

done simultaneous to the Platt for Pro^ 

cureinent of equipment 

While planning the work with equipment 
on a project, it is most essential to evaluate 
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clc.'ii'ly tlie aviiilabiliiy of skilled staff' for opt- 
raiion, repair and iiiaiiUenance of machines. It 
would he improper to acquire the whole lot of 
equipment initiall), provide for facilities for 
repair and maintenance of the machines, and 
yet not have the required complement of staff 
necessary for operation maintenance, repair of 
the equipment. During the time the procure¬ 
ment of 'eepiipment is processed, suitably quali¬ 
fied persons should be recruited for training 
through deputation to known training agen¬ 
cies ft)!’ proper training as Operators or Me¬ 
chanics in relation to the particular type or 
makes and categories of equipment l)cing pro¬ 
cured. The lead time for procurement of equip¬ 
ment being generally one year or more, it would 
be possible to have the required trained hands 
for operation, maintenance and repairs of equip¬ 
ment conveniently, duly trained through .such 
training agencies. Of cour.se, it would be nor¬ 
mally expected that: at least a contingent of 
trained hands—both Operators and Mechanics, 
would also be available initially in response 
to advertisements calling for recruitment of 
such personnel. Hence, advertisements for re¬ 
cruitment and sponsoring of candidates for 
training should be done simidtaneotisly with 
the action itiitiated for procurement of equip¬ 
ment. 

3.‘i.7 Handicaps arising in repairs of machines 
due to lack of workshop facilities-, (i) 
lack of planning in Workshop Lay-out — 
inadequate floor space, handling facili¬ 
ties and workshop equipment and tools: 
and {ii) unhygenic environmenlal condi¬ 
tions of work in shops. 

‘1.3.7.] Irnportwnre of planning workshop 
layout 

The lay out of Workshop is au expression 
of the purpose Cor which the Workshop is es¬ 
tablished. Unless the t\pe and amount of work 
to be done in a Shop arc predetermined and 
defined precisely, it is difficult to envisage and 
estimate the total requirement of work space, 
the type of accommodation/sheds etc., the main 
machine tools and accessories to be installed, 
the handling facilities and other amenities to 
be provided ('or the workmen. Even though the 
project estimates as initially framed for estimat¬ 
ing the cost of work, do give a broad outline 
of the items of works to be done in project 
workshops, or workshop attached to a produc¬ 


tion job. like the Mining operations etc., the 
lay out of Workshop is uot precisely determiii 
cd to ali'ord the convenieucc of sequentially 
phased operations involved with a view to en¬ 
suring minimum rehandling of items, d’hc ex¬ 
penditure on "handling” alone, sometimes, 
amounts to over 40% of the total cost of a 
w’ork done in the shops, tlence, it is necessary 
that the a.spect of planning a Workshop layout 
is treated with equal importance in the plant 
planning exercise. Unless this is done, the work 
on repairs tt) eqiuipment may not be done me¬ 
thodically and it may take disproportionately 
larger time to carry out repairs, thus reducing 
the availability of eepiipment for proper utili¬ 
sation . 

flare must also be taken to ensure that in¬ 
termingling of repair and manufacturing shops 
is avoided. For instance, a Steel Structure Fabri¬ 
cation Shop, put in between the Repair Sheds, 
or just clo.se to it, would influence adversely the 
workmanship by the workers engaged on re¬ 
pair of machinery. The details in this respect 
have been discussed in Chapter 11 of this Re¬ 
port. 

.3,3.7.2 Existing shops 

As at present, on most of the projects, or 
on various production jobs, like Mining etc., 
the Workshops do not either provide adequate 
space for the equipment to be repaired or in 
some cases, the size of the Shops is too large 
to make the repair operations economic.al. It 
is necessary to reconcile such position with 
actual job requirements. 

In what has been seen by the Committee, 
during their tours to various work sites of diffe¬ 
rent users of equipment, it was rather unfor¬ 
tunate to observe that at certain locations, in¬ 
spite of the available facilities, bc.st use was not 
made of the same. The main factor contribut¬ 
ing tow'ards such a situation resulted partly 
from incoordinated effort in integrating the 
functions of different shops and facilities, and 
partly the improper lay-out of the Shops and 
the facilities. If Mechanical Availability of the 
equipment is to be the main index of utilisa¬ 
tion, it is most cs.sential that utmost care is 
exercised in proper layout of workshops, orga¬ 
nisation of facilities for handling and repairs 
and provisions of adequately trained staff etc,, 
for supervision and for actual repair work. 
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‘^..‘5.7.3 Planning I he. lay-out 

Basically, the exercise starts with the proper 
selection of a site for the Shops, taking into 
account the climatic conditions, rain fall, work¬ 
ing area. etc. Sice of the fleet of ecpiipmcnt to 
be repaired is then taken into account with 
due respect to the categories of ecpiipment and 
the number of machine,s in each category to bo: 
repaired at atiy one time. The lay out of each 
partioadar shop is to Ite designed in specific re¬ 
lation to the typc/catcgory of machinc.s and 
their number to be repaired. For example, if 
a licet of Crawler' "Fractors, Dumpers, Scrapers 
and Fxcavcitors, is to be operating at a project, 
the Repair Shop foi' Crtiwler Tractors, Dumpers 
and Fxcavatorrs would have ditferem, types of 
floors and handling facilities to be provided in 
cttch shed. For Crawder 'I'ractors, thir Crawler- 
tracks would make it luscssary for the Iloror to 
have proper reinforcemciu to withstand the im¬ 
pact of the Grouser Bars. For the Repair Shop 
for the Excavators, a pit with proper drainage 
.system, would Ire ivctcssaiy, so that the Exca¬ 
vator could be taken into the pit where the 
normal ground level would be llu.sh with the 
foot board of the Flxcavator ff)r aflorditig the 
convenience of eas) dismantling of the upper 
frame machinery, and the boom etc. The pit 
would have to he under a roof with proper lift¬ 
ing tackle etc., .suitable for heavy loads. 

With regard to Dumpers, special care would 
have to be taken about tlie overall length of the 
Dumpers—sjtecially in case of Bottom Dumpers 
and the height of the Duntper Body, .specially 
in case of Rear Dumpers. 

Hence, the provision of the .shops would 
have to he related to the type and .size of the 
equipment to he repaired. 

.3 ..3.7 ,4 Specia li.ui I ion 

E'or all categories of equipment, certain de¬ 
gree of specialisation is neccssaty in carrying 
out repairs to items of components of common 
tiatnre—common to most of the equipment. 
The layout of Worksliop sections for specialisa¬ 
tion in comjtonent repairs has been dealt with 
itt del ail at Chapter 11. The main idea of 
specialisation is the atcuracy and precision with 
which components, assemblies anti sub-assem¬ 
blies shtjuld be repaired in the lea.st po.s.sible 
time. Btsidcs tliis, suth Sections also afford the 
convenience f)f providing built-up or repaired 
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components ;i.s standby units for minimum re¬ 
pair time of the machine,s while in the shops. 

J he degree of suet ialisation in the matter 
as mentioned ahnv’e. mainly ensures the satis¬ 
factory performanee of equipment oscr fairly 
long periods without any great frequency of 
intermittent breakdown.s when the equipment is 
working on the job. Hence, the degree of pre¬ 
cision in repair wot k is the key-note to the snC- 
cc.ss to be attained thremgh .such specialisation. 

F.ven though most of the users of equipment 
are currently aware of the importante of spe¬ 
cialisation by Sub-Divi.sioji of work in the man¬ 
ner described above relative to tlic sliops esta¬ 
blished at each work centre, whete large fleets 
of equipment are in use, it j.s unfortunate that 
in practice, the method is not effectively imple¬ 
mented. Tills results in long durations of re¬ 
pair time in recommissioning the machine.s .sent 
to the Workshops for repairs, 

.3..3.7.,7 Need jor drawing.s and speeifirntion 

Another factor cquall) important in this con¬ 
text is the know-how regarding measurements, 
fits and tolerances to. which the work of re- 
as.senibly of the machines in the process of 
overhauling is involved. It is vitally necessary 
that the staff repaiiing the as,semblie.s, compon¬ 
ents, sub assemblies or the machines, must have 
the Charts showing ‘Rebuild Specifications’ re¬ 
lative to individual makes and models of ma¬ 
chines. If the workmen liave such rebuild spe¬ 
cification charts, readih' availalilc wiih them, 
the degree of accuracy in reassembly of the com¬ 
ponents and the machines etc., will ensure very 
satisfactory performance of the repaired ma¬ 
chine or tomponents. 

.3.‘5.7.fi Supervisif)?/. and inspecHon 

The Snpervisor/Foreman should be person¬ 
ally responsible to check up the repair work 
at each stage con.sislent with ilic rebuild specifi 
cation (harts. The initial inspection of compon- 
ent.s/parts at the time of disasscrnhlv of tlic 
machine, and comparing tlic wear and tear of 
individual parts and components, with, the stan¬ 
dard dimensions laid doivn in such ciiaits, pro¬ 
vide the means for ceonomy in over all repair 
work to machines, or the cost of the parts to 
be ii.scd in the process. 



42 


3.3.7.7 Handling facililie.s and tools 

Similar is the importanct of the handling faci¬ 
lities provided for handling heavy parts in the 
process ol dismantling or reassembling the ma¬ 
jor assemblies or the machine as a whole. If 
arrangements are to be rigged up individually 
for each machine for removal of heavy parts, 
like Diesel Engines, Transmissioms, or the 
bodies etc., it takes inordinately long time to 
even dismantle or reassemble the machine, be¬ 
sides the extra time taken for actual repairs in 
absence of proper handling facilities. Hence, in 
considering the lay-out of such repair shops, it 
siiould be a prerequisite to provide either over¬ 
head Cranes, or Pillar Cranes at suitable loca¬ 
tions to account for such situations. 

Provision of wmrkman-benches with vices, 
racks for storing of parts etc., 'etc., arc again 
important provisions in absence whereof much 
of the available floor-space is not left for con¬ 
venience of repair work by the workmen. 

3.3.7.8 Cleanliness 

Needless to say that in all such lay-outs the 
basic element of hygience and cleanliness in 
wmrk makes the fundamental base. As with the 
human body, the machines require as much 
tidiness and cleanliness in the working condi¬ 
tions. Pncca floors and metalled roads around, 
w’ith proper drainage system, are some of the 
basic elements to be taken into consideration 
in tlie layout of shops. Specific care is to be 
taken of the faet that in areas where the rains 
are heavv, and if the repair shops are located 
at the foot of the hills, or near hillocks, the 
How of water from the hillside should ntU 
overiiow the drains and flood the work.shop area 
or enter inside tlie sheds. These considerations, 
tiiough evidenth of trivial nature, are highly 
consequential in influencing the conditions of 
work inside the workshops .specially when most 
of the repairs for such equipment are carried 
out in off-seastm- -rainy period. 

3.3.8 Lack of Proper Plnrniing for Spare Parts 
Provisioning, Jnvenlory Control etc. 

3,.3. 8 . 1 Incoordmatpcl Planning in executing 

repair ivork 

It has been the experience of the Committee, 
during tours to various wmrk-sites, that while the 
spare parts indents are prepared on forw'ard 


planning basis, the machines, which are sent 
to Main Workshops for repairs, await the ini¬ 
tial disassembly until after a substantial portion 
of the spare parts earlier ordered has been re¬ 
ceived. On opening of the machines, after re¬ 
ceipt of parts, it is generally experienced that 
some items of spare parts have neither been 
ordered, nor are they availalfle friun stock; or 
through incoming consignments. Hence, in spite 
of availability of a major portion of the re- 
cpiircd spare parts (80 to 90%), the machine 
under repair could not be commissioned for 
want of about 10% of the required parts, which 
are then termed “Critical’. If the machine had 
been disassembled and inspected immediately 
on its receipt in the Repair Shop, it would 
Jiavc saved the owners of equipment quite some 
time in indenting for the remaining parts, 
thereby reducing the overall repair time of the 
machine by 4 to (i months, if not longer. It is 
due to such incoordinated effort in planning 
and executing of the repair programme that 
the non-availability of parts comes to be a cri¬ 
tical factor in the time taken for repairing the 
machines. 

3,.3.8.2 Planning in indenting Sc procurement 
of Spare parts 

Most often, the point is made that it takes 
too long for the spare parts to be procured: 
and hence, the consequent delay in cc)mmis- 
sioning the machines under breakdown whicii 
ultimately account for greater span of downtime 
of the machine, and the low utilisation there¬ 
of. This is a matter relating to the “methods, 
svstem and procedure of proetirerneiu of spare 
parts and inventory control of spare parts’’. 
With discrete planning in indenting and pro¬ 
curement of spare parts, tlie spare parts can 
be arranged to be made available in time. All 
that is required is foresight and far-sight, and 
good record keeping. .An experienced and effi¬ 
cient Foreman or a Supervisor, shottld be able 
to determine with precision, the nature of de¬ 
fects that keep arising in given makes and 
models of machines in use at a particular job 
over periodic intervals of time, and he should 
therefore, be able to frame requisitions for 
spare parts commcn.snrate wdth his observations 
based on History Records maintained by liiin. 
He can supplement this experience with actual 
observations and inspection in the cour.se of 
Preventive Maintenance of niachincs and or¬ 
dering of the spare parts accordingly, and or 
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preparing requisitions ior additional parts on 
actuvds basis iiuiiiediatedy alter opening the ma¬ 
chines received tor repairs. 

I'here is no doubt that many other elements 
or fattors enter into consideration, with regard 
to delay in procurement ot spare parts and the 
consequent nonavailability ot spare parts in 
time. The scarce position of foreign exchange 
for import of parts, the Import Tiade Control 
policy, the procedures for processing of import 
licence apjtlications 'etc., etc., are also .some of 
the contributing factors in delaying the ulti¬ 
mate supply of spare parts in required time, for 
repairs to machines. However, such factors be¬ 
ing prone to periodical assessment in terms of 
time lag, that would be involved in physical 
supply of pairs on account of each one ot these 
factors, it should not be dillicult for the indent¬ 
ing authority to have a near eorr'ect idea of the 
total lead time involved in physical supply of 
parts. I’he oft heard statement: “This machine 
cannot be put on the job, since it is awaiting 
.spare parts lor repairs”, can be avoided with 
proper planning for spare parts in a scientific 
manner. 

3.3.9 Lack of Proper Working Condition 

3.3.9.1 Haul roads niainleiiance 

Even thotigh Haul Road Maintenance is an 
item of maintenance work of comparatively 
minor nature, and plays the most significant 
and vital role cither in boosting up production 
and minimising breakdowns ot equipment, or 
in cutting down terribly on 2 »'odtKtion and 
putting tile macliines oil the road, very few of 
the users of equipment pay adequate amount 
of attention to this. A variety of breakdowns 
on. macliines is largely atlributalile to the poor 
condition of the haul roads witit respect to the 
surface and the formation thereof, the types of 
curves involved and the severity of the gradients 
involved in Certain portions thereof. Lack of 
adequate watering arrangements for mainten¬ 
ance of tlie haul roads—specially to avoid dusty 
conditions, is also an equally im|)ortant factor. 
Frovisittn of Mtttor Graders and water-sprink¬ 
lers is most essential in adequate numbers com¬ 
mensurate with tlie total length ot the haul 
roads. The type of tlve Motor Grader to be 
used proper selectitin of the size of the Grader, 
is also important. Needless to say that reduced 
rolling resistance can result in better sjrecds and 


this can be achieved tlirougii jjropcrly main¬ 
tained and graded haul roads witliout too much 
of the advers gradiciits. Every one per cent 
gradient requires extra rimpull ot the order t)f 
20 lbs. jjcr ton of the gross vehicle wciglit to 
overcome the extra rolling resistance on tliis 
account. Similarl), wiiile on good and well 
maintained haul roads ajtjrroxiinately 10 lbs./ 
T of G.V.W. is required to oviacome the roll¬ 
ing resistance, die figure may increase to 100 
Ibs./'E on rutted and informed Iran) roads. 
Hence, lor avoiding breakdowns and for ensur¬ 
ing better pioduclion, maintenance of tlie iiaul 
roads in a jtroper manner is most essential. 

'lire general feeling prevailing in the minds 
of the equipment owners is tlial the lieavy 
constmetion ctpiipmem. is rugged enoiigl) to 
witlistand tin; rigours ol oH-tlic-higiiway tvoik. 
'Ehis iropidar bdiet is misleading and scjoner 
such ownei.s ol equipment arc disillusioned in 
this icgaid, tlie better would it be trom stand¬ 
point of utilisation ol equipment. 

3.3.9.2 Haul road planning 

The width ol the haul roads, the tyjre of 
bridges and super-structures involved, also play 
a vital role in cutting down tlic cycle time of 
operational equijmicnt. Narrow toads, or nar¬ 
row biidgcs and low sujrcr-structuics, make it 
dillicult lor two-way traffic and the resultant 
low sjrecds of cquijJinent cause tremendous 
tiaudicajj to jrroductioii. Sometimes, such con¬ 
ditions result in accidents, whicii cause down¬ 
time of cc[uipmciU or total loss of macliines. 
If utilisation is to be interpreted as the index 
of productivitv oi tlic macliine, utmost care is 
necessary in planning tlie oiicratioirs tlirougii 
jiropcr formation ot the haul roads, bridges and 
super-strut:tures etc. Of course, wiiere such phy¬ 
sical liniitatioMS are unavoidable, as in tlie case 
of road formation in hilly terrain, tlie initial 
.selection of equipment has to be made so, that 
such conditions do not handicap utilisation and 
production. 

3.3.9.3 Horroxu areas and dumping areas 

Similar is the position in resjiect of the work¬ 
ing conditions obtaining in the borrow areas or 
sites where the material is to be liandlcd. Main¬ 
taining the borrow areas for matcriiils and 
dnnqring areas in proper condition even witli 
the help of Dozers, where necessary, would pay 
heavy dividends in cutting down the cycle time 
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ot: equipmeiU hauling the rnateiial. It may not 
be necessary to engage sucli rnaintcnatice etj^uip- 
nient on tviiole-time basts, unless the work spots 
arc isohited, or detadicd from the other work 
area. One Do/er ma) be employed to cover 3 
to 4 borrow areas in contiguous reaches not 
flung apart too wide. 

3.3.!).4 Access roads 

In certain locations where the work-spread is 
too wide- .special) on woik on canals in de.sert 
area, one has to ens[.ire timely si,ipply of basic 
mat'erials and otlicr supplies necessary for ope¬ 
ration and maintenance of equipment, and even 
for carriage ot personnel to the work site. Ade- 
cjiiate facilitie.s fn way of properly laid access 
roads, and .service rotids to the site of work, is a 
pre-recpiisitc tor such operations. Unless this is 
propcrl)' otganised, nseliil working time gets 
lost and t'le machines caiii,iot he tully utilised. 

j.ii.'J.o Channels of communications 

Othet Channels of communications are also 
et|ually important in tlic nature of telephone 
connections, wireless broadcasting sets—-either 
installed in the vehicle, or separately installed 
at certain locations ot work. In the event of 
some ot the iniixntant ilc:ms of supplies of 
suaie parts not being leadily available at site, 
messages tiansmitied through such communica¬ 
tion system cut down the time involved in. secur¬ 
ing supplies of essential items at site and there- 
liy reduce the ch.nviitiine of ecjuipmcnt, 

3,3.10 Lack of incentive for the Labour Engag¬ 
ed on Operation, Mainlcnance and Re¬ 
pair of Eqitipnicnt. 

Woi'k with equipment f:an be biouglit to a 
pioper level ot operational cOicicncy, if the 
Opcratois and Mechanics identify themselves 
with the work and become partners with mana¬ 
gement in the entire operation. It is very neces¬ 
sary that the working personnel be given pro¬ 
per wages or else, due to ncgligcnee etc., cause 
the resultant handicap to production and uti¬ 
lisation. In the private sector, certain arrange- 
mcjits have come to the notice of the Com- 
miuee, wheic the Operators tvork as partners 
with the .inanageinent to th'c extent that the 
iuachines are supplied to the Operators at the 
cost of the iiianagement. The Operators look 
after the machines individuallv themselves for 


maintenance and icpair, etc. Payments accrue 
to them on f)asis of daily work done, while 
deductions are made from their account in ‘36’ 
montidy instalments towards the cost of the 
machines. Ttie ownership of a machine like 
'kata 'J'ippers, gets transferred to the Operator 
in the course of a period of 3 years or so. Yet 
the operator keeps getting an amount ot Rs. 
3,40 to Rs. :>0i) per month. The Operator feels 
devoted to tlie maeliinc wilh full zeal and vigour 
so as to keep it piopcrly maintained and without 
breakdowns. Of course, this may not be appli¬ 
cable to most of the Oovcniment operations, or 
Public Sector Uiidet takings’ work; but it is 
ainpl)’ proven by tliis example, tliat incentive 
of some kind, even though bonus or produc¬ 
tion etc., is ess('iU;ial iu the interests of promot¬ 
ing tlic standard of utilisation and for boosting 
u]) produetiou. 

3.3.11 Managernent of Operations 

rtic operational etlici'eiiey with any large 
scale .mechanised operations with equipment, 
can be achieved to the required extent only if 
the Management eoordinates the activities en¬ 
gaging tfic fleet of equipment, as a whole. The 
operation executives and the maiiiteiiaiice/re- 
|)ait sliop heads have to work l).;uid in hand 
for organising a sueeessful operation ot the 
working, repair and overhaul of equipment so 
that there is least downtime, optimum utilisa¬ 
tion, a))d maximum prodnciion. It i.s unfortu¬ 
nate ifiat on some of the work sites, there were 
visible signs of pecjplc working in water-tight 
comjaattments and not co-operating with each 
other in so far as the operation, nuuntenanee 
and repair of equipment i.s eoneerned. With the 
decentralisation of respousibilit) for operation, 
maintenanec and rcjraii's to tlirec dillcreiit 
groups, it is iieces.sary that proper coordination 
is organi.sed by Management in the functional 
areas and responsibilities assigned to the three 
groups, 'f ile position may get eased if a system 
of tveekly or biweekly meetings is i.ntroduced tor 
solving the problcnis and difliculties in the over¬ 
all interest of better utilisation of equipiiieiit 
and produetiou thereby. Such meetings could 
be held periodically with the top manager, who 
can issue principle/policy directives at frct[uent 
intervals for smooth .sailing of work. 

Elaboiate details in this respect have been 
given in Cliapter 14. 
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‘i.l Sumuiary ol; Observations and Recommen¬ 
dations 

Low utilisation of equipment is a direct re¬ 
sult of excess of equipment over what is actually 
required for the job, the work-load on items of 
CHj^uipinent vaiqing substantially at different 
stages ol the work or at periodical intervals, ini¬ 
tial selection of equipment in absence of exact 
details of the nature of woik and the best 
method of doing it, random additions of equip¬ 
ment Iteing made to meet short-term need of 
tlie woik, lepair and maintenance facilities be¬ 
ing not adequate, inadequacy of maintenance 
inanagcm'eiu organisation, lack of skilled staff 
for maintenance and operations or lack of 
training facilities, lack of proper planning for 
spare parts provisioning, poor working condi¬ 
tions, poorly planned liaul road maintenance, 
retention of equipment even when not required 
on the job and improper maiiagemcn! of opera¬ 
tions. 

In order to achieve better utilisation, the 
following recoirimendations are made; — 

(1) All technical details relating to work be 
finalised in a thorough rnamicr initially before 
the work on the project commences. A period 
of one year may be stipulated as the time bet¬ 
ween the a])pioval of project estimates and 
finalisation of design details and linaiicial esti¬ 
mates so that the requirement of equipment 
can f)c properly assessed in desired details based 
on a regular Plant Planning exercises. 

(2) A clear policy about the makes and sizes 
of machines in different categories and makes 
of their power units should be laid down, at 
the time of liist bulk purchase of equipment 
in the event of procurement in stages. 

(;')) Forward planning of work be clearly done 
when work is rinclertaken on new projects and 
the mode of execution of work cillier depart¬ 
mental or through, private agency, be clearly 
decided before the equipment is purchased. 

(4) Scaling of requirements of equipment 
should not be based on low factors of availa¬ 
bility and utilisation. Instead adequate pro¬ 
visions should l.)c made for the facilities neces- 
sai\ foi expeditious repairs and proper main¬ 
tenance of equipment and for the agency/orga- 
nisation to manage this jnoperly. 


(5) A very clear view be taken initially ol! 
properly co-ordinating and integrating all re¬ 
sources before deciding to invest large sums of 
money in the purchase of equipment on the 
job, or making critical analysis ‘CPM’ Charts 
and ‘PFR'l" analysis should he the scientific 
method of approach for work on projects, 

(6) I’or research in methods of improvement 
in operation, utilisation and productivity of 
machines, a separate Cell for carrying out ‘ l ime 
and Methods Studies should be organised by 
every large scale user of equipment well in 
advance. 

(7) Lquipment should not be retained longer 
than necessary (jn projcctsy'w'orks. Advance 
planning should be made for lehabilitation/ 
disposal of such surplus equipment. A Central 
Co-ordinating Agency in a State, in a Sector, in 
an tlndcrtakiiig may be centrally assigned the 
work of lehabilitation/disposal of surplus 
equipment. Prior clearance should be taken 
from this Coordinating agency regarding non 
availability of equipment before it is purchased 
from the open market. 

(8) Specialisation in different phases of ser¬ 
vicing and repairs of the equipment should be 
introduced by assigning separately the work of 
held maintenance, preventive maintenance and 
Section and oflreers vmdei the main equipment 
iiisjMjction, major icpairs to separate Divisions/ 
Scction.s and Offices undci' the main equipment 
inanagemeiit organisation. Tliis would cnsuic 
expeditious tinn-ov^er of work in each section 
and consequcntl) increase available lime ol the 
equipment bcside.s ensuring better quality in 
each respect. Senior and well experienced offi¬ 
cers should personally manage and supervise the 
work of each section. 

(9) Adequate facilities should be created for 
maintenance and rejiairs to equipment. The 
woiksliops lay out whether for field mainten¬ 
ance and lepairs or for centralised maintenance 
and .lepaiis should be iiicticulouslv plimiicd in 
advance commensurate with the load of work. 
Provision of hand-tools and other handling faci¬ 
lities, which would cut down the over all time 
in maintenance/tcpaii of equipment should be 
provided. 

(10) Hygienic conditions must be created for 
proper iqrkeep and repairs of equipment. 
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(11) Planning of haul roads and th'cir main¬ 
tenance should be done with utmost care treat¬ 
ing this subject as important as the basic Plant 
Planning exercise. Safety of operations and con- 
ti'ol of cycle time of operations by such mobile 
tapiipnient on production jobs can be ensured 
by proper care being bestowed on haul road 
plannittg. 

(12) Management of operation maintenance 
and utilisation of equipment should be so or¬ 
ganised so tliat tin; planning and execution of 
the work is a sinooUi and coordinated process 
tor cllcctive control on production and econo¬ 
my in cost. 'Pile organi.sations sliould be well- 
knit lor a co-ordinated effort ajid frktioiiless 
working amongst all levels of management on 
the job. 

(l.H) An cfiicient maintenance materials ma¬ 
nagement organisation should form a vital part 
in the whole organisation so tliat equipment is 


not laid otf in ab.scnce of some vital supply of 
parts etc. 

(14) Formalised training of Operators and 
Mechanics should be arranged. Only such per¬ 
sons shotdd be assigned the operations and 
maintenance of equipment as are properly skill¬ 
ed ill the trade and can contribute and 
be partners in proper upkeep of the machine. 

(15) For optimum utilisation of equipment 
to result in maximum productivity of machine, 
a departure may sometimes be necessary from 
the conventional organisational set up to pro¬ 
vide specialists to control certain process of 
maintenance, preventive maintenance and re¬ 
pairs to equipment or in creating special faci¬ 
lities for expedition in such ivoik. Tlie little 
incrcmeni and investment arising out of em¬ 
ployment of persons in sucli a class—sjrccialists 
and tlic extra ecpiipmciit and facilities, will pay 
back their own cost many times over. 



CHAPTER 4 


PROCEDURE, SYSTEM AND METHODS OF PROCUREMENT OF SPARE 

PARTS AND INVENTORY CONTROL 


4.1. Importance of the System 

Plow important is a proper system and me- 
tliod of procurement of spare parts in context 
of optimum utilisation of construction plant 
and equipment and maximum productivity 
therein? A proper evaluation in this respect 
could be made only in terms of losses sustained 
in production due to down time of equipment 
attributable to non-availability of spare parts 
in time. On the other hand, in the process of 
providing full .safeguard against eventual down 
time of equipment, it can also happen that 
the stock of .spare part.s get to a level, where 
it amounts to blocking up of capital in an 
unproductive manner due to comparatively 
lower turnover of parts in u.sage, and leaving 
an exee,ssive stock in reserve. Such excessive 
slocking of parts, besides blocking up produc¬ 
tive cash capital, results in additional loss due 
to heavy inveniory holding costs and obsole¬ 
scence costs over long periods. It is, therefore, 
only essential that the system or method of 
indenting and procurement of spare parts be 
such as wovdd, besides providing proper assu¬ 
rance for availaliility of required spare parts in 
proper time and quantity, not result in excessive 
stocking or blocking up of capital investment. 

4.2. Magnitude of Problem 

4.2.1 Siliiah'on at Different Project!; 

A study made by the Committee regarding 
yearly ,stof:k receipts, issues and balances of spare 
parts over a period of ,a to 6 years, in rtdation 
to a, few of the major projects, reveaks that the 
yeat'ly values of stock issues of spare parts arc 
much less than the corresponding values of year¬ 
ly receijns during the years. Even when the 
project work is tapering off to a elo.se, the 
value of yearly receipts of spare parts some times 
exceeds the value of issues. The information 
that could be collected from a chosen few lasers 
of equipment is given in Appendix 4.1. In 


addiCou, this Appendix gives information re¬ 
garding value of equipment added year after 
year, on each project. It may be seen from the 
figures that the value of spare parts in .stock, 
left as Italance at the end of each year, is high, 
when compared to the value of equipment at 
hand. Apparently, there has been an element 
of injudicious planning with respect to quantum 
of spare parts to be ordered, even though this 
may not be the sole factetr to account for such 
a situation. It is likely that due to procedural 
and policy matters governing the import of 
spare parts, some of the critical items of spare 
part.s are not included in the list of spare parts 
being procured and it is this adjunct of criti¬ 
cal items of spare parts, which are otherwise 
necessarily required to supplement the existing 
stocks, that conies in the way of proper utilisa¬ 
tion of available parts and consequently, re¬ 
sults in high balance of spare parts left in 
stock at different intervals of time. 

Such a silnation also arises from unforeseen 
breakdowns, ,s|)ccially, when the new equipment 
is in u.se. It is customary to have initial supply 
of spare parts to cover two years running and 
maintenance requirements and this does not 
inclnde slow-moving items. The unforeseen 
breakdown.s resulting from aeddents, inadept 
handling of equipment and from inherent de¬ 
fects in design and construction features of the 
machine, otcassionally involve replacement of 
some of the slow-moving parts. Such parts also 
get to be listed as critical items and have to 
be procured in an unscheduled manner. 

It is often stated by ihe owners of equipment 
that the utilisation of equipment with them 
has Ircen poor due to lack of spare parts. An 
impression is generally given that the store 
rooms on the projects have almost everything 
except the particular part that is needed. All 
the same, the influence that lack of spare parts 
will have on production and total economy of 
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the '\\'ork in h:ind. or on live project, could 
be lictici assessed il we have figures for the 
costs of having spare parts in stock, the dowu- 
tinie cost and the added value cost—evaluating 
the loss in production by the niadiines when 
tliese arc rendered inoperative. Unfortunately, 
only a very few of the projects have reliable 
figures for los.s cine to down-time and due to 
various reasons--waiting for spare parts for in¬ 
stance. 

1.2.2 SHualion with One of the Major Sector 

A specific: study lias been made by the Com¬ 
mittee in relation to one of the main sectors, 
where a fairly large timonnt of ecpiipment is in 
use. It was observed that in spite, of stocks of 
spare parts valued at (tver Rs. 200 million being 
available, the average utilisation of the equip¬ 
ment iti the sector as a whole was of the order 
of 10% approximately. Even this figure of 
40% utilisation resulted from taking into ac¬ 
count certain cases where the cqiiipraettt utili¬ 
sation was of the order of 60% to 80%. If 
those few cases are cUsconnt'ed, the figure of 
average utilisation may be a.s low a.s 30%. 

4.2.3 Loss Due to Heavy Stock Lying 
Unutilised. 

The enormous amount involved viz., Rs. 200 
million, would reflect the magnitude of the 
problem in .so far a.s blocked capital is con¬ 
cerned, and the yearly inventory holding costs 
that woidd accrue. Rcckotung the inventory 
holding co.sts at 12% to 15%, of the value of 
stocks, the yearly expenditure, which is other- 
wi.s'e unremunerative, would amount to Rs. 25 
million to Rs. ,30 million, every year. Leaving 
aside the losses to be sustained in yarodnetion 
due to down time of equijmient resulting from 
non-availability of spare yaarts required to match 
the available stock.s, the yearly loss of revenue 
itself is alarming in proportion to the cost of 
spare yaarts in stock or to be procured for gain¬ 
ful use of the available parts. 

4..3 Refeicnce to a Paper Published at I.R.F. 

Seminar 

Since the commoti points of consideration 
would be the same for any usei of cqitipment 
anywhere in the world, it is considered pertin¬ 
ent to refer to one of the payaers published 
at the time of the International Road Federa¬ 
tion Seminar held in 1969 at Chicago, U.S.A- 


In this paper, Mr. C. J, Haring of M/s. J. 
Haring Co., IJ,S„\. listed the following 9 yaoints 
in this connection : — 

1. The user should form the' habit of order¬ 
ing a good cyuantitv of recommended syrare 
parts, of the consumable tyyae, with each new 
machine. 

2. Sfiould tisei's find the availability of spare 
parts, locally, to he poor in their opinion, the 
user should he syretific in taking up the mat¬ 
ter precisely with the manufacturers involved 
or the distributors. As far as possible, the “total 
co.st eonceyat”, should be the basis for yaurchase 
of eqiiiyarnent, it the total consumyation of spare 
parts in the life time of the machine is to be 
proyaerly evaluated in deciding the yaurchase 
jarice tea lac paid for now ecyuiyatnent. 

.3. As a user, when you receive a new ma¬ 
chine assess proyaerly as to who w’ordd service 
the c(amyaonents and assemblies on the ma¬ 
chine—woidd the irs'er himself organise neces¬ 
sary facilitie.s in this behalf, or he wtauld list 
the services of the distributor of equiyament, 
or any other agency for this yautposc? The ‘unit 
replacement system’ helps to save down time 
Clasts and ensures more production with given 
units caf ecyuiyamcnt. 

4. Whether a private, or a Governmental 
user try to get as many spares as possible from 
the kacal distributors and encourage them to 
continually impiovc their repair parts service? 
With a given “turnover” they can afford to work 
on lower, reasonable margins of profit and earrv 
more of the slow-moving yaarts. 

In case the user feels that the parts prices 
are too high, the matter should he specifically 
taken up with tire mamifacturers who would be 
glad to cxyalain their pricing yaolicies. Listen 
with an open mind and be fair -with your judge¬ 
ment. 

,5. If von eonsidcr the use of nongenuine 
parts, be sure to look beyond first costs; and 
it the rnannfactnrers' warranty on your machine 
is in jeoparcU, you must also consider that if 
yon buy most or almost all of your consumable 
fast-moving parts from sources other than the 
machine distrihtitor, von may need to yray more 
for the slow-moving parts (high in ytriees, air 
tran.sjiortation etc). 
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(i. Make sure that the user gets a ‘Repair 
I’aits Hook’ witfi each new niaciiiiie and that 
the hook is in a shape which makes (he user 
understand it suflkiently well. 

7. Good record keeping of total machine 
costs—purchase price, rcftair figures, operating 
costs and even the houis of availat)ilitv—should 
pay excellent dividends for all users and prove 
invaluable in their future planning. 

cS, 'rii'e help of impoitant Government offi¬ 
cials, who iniderstand the importance of keep¬ 
ing the capiipment operating, that is vital to 
the growth of cotinttp’s economy—is badly 
needed to minimise the present delays on im¬ 
port licences and customs clearance. 

Gontroversial parts that might be made local¬ 
ly, cpiicklv. and of good (piality, shoidd be eli¬ 
minated fro?n licence' recpiests, so that this argu¬ 
ment does nt)t contribute to the processing de¬ 
lay. 

'). Weigh the advavUages and disadvantages 
(jf bringing spare parts into your country along 
with machines purchased under foreign lottns. 
Put emjthasis on the consumable parts in all 
cases, as it is usually the lack of these that can 
Ining the projetis to a screeching halt. 

rite need for tpioting the obscivation.s as 
above, has resulted from the functional aspect 
of the ideas involved therein. These would uni¬ 
versally apply to all users of etpiipment any¬ 
where in the world. In fact, the text of the 9 
obsertations as altove, would make recommen¬ 
dations that wotdd generally be made with res¬ 
pect to spare parts procurement etc., by any 
user of ecpiiprncnt, 

4.4 Existing System and Metliod of Proaire- 
ment 

Keeping in mind these points, the Gommittce 
have inade a study of the existing system and 
methods of procurement of spare parts as in 
lotae with diflerent users of eejuipment in the 
country. A broad outline of the details in this 
respect is given in what follows. 

On all Projects/works where the size of the 
licet of the equipment is fairly large, a separate 
Purehase Organisation is created to proec.s.s be¬ 
sides cases of stock items and materiaks, all case.s 
ol procurement of equipment and spare parts. 

13—2 aw & PG/ND/7,r 


4.4.1 rii(Uriil 'n>g and Verification 

The proposals for proeurement are initially 
framed by the respective Divisions of the Pro¬ 
ject/Works Departments operating and main¬ 
taining the ecpnpmcnt and before these requisi 
tions are passed on to the Pureha.so Organisa¬ 
tion, these ate refened to the Stores Depart¬ 
ment foi' verifying the follow'ing ^leiails— 

(i) What is the present stock position in 
relation to each item covered ley the 
requisition? 

(ii) What is the quantity on order against 
each item, w’hich has yet to be supplied 
against previous orders? 

(iii) What is the pattern of consumption d 
the item based on issues against the item 
in the past? 

(iv) What is the issue rate of the item, in 
case the item has been received and is¬ 
sued in the past? 

4.4.2 Kxdniination by Pvrrhase Serlion 

4 he Purchase Organisation on receipt of the 
requisition refer the same to (he Financial Ad 
vi.sor/Controllcr, with a view' to getting neces¬ 
sary clearance from linancial angle for proces- 
■sing the .same. Simultaneonsly further exami¬ 
nation of the requisition is done in the Pnrehase 
Section, in respect of the following points: 

(1) 4 he nnmher of machines and their ae- 
qnisition cost for wliich the spare pans 
requisition is made. 

(2) 4 lie av erage numlier of w'oi king hours 
clocked by the machines in operation so 
far, 

($) The total amount of pnrthasc of spare 
parts for these machines in the past. 

(4) Special remarks, if any, regarding stan¬ 
dard of peiformatice of any of the parts 
which w'cre under test and trial. 

(а) Source of procurement in the past. 

(б) The time in which the supplies have to 

be arranged—whether the demand i.s 

emergent, urgent, or of routine nature 
oti advance planning basis? 

(7) Have any items to he air-freighted? 
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(8) Whether any replacement Part Numbers 
have been given in tlie requisition against 
some of the items of spare parts? 

(9) 'Fhe manufacturers’ Serial Nos. of the 
machines and their model number etc., 
to be quoted while placing the Purchase 
Order. 

(10) In case any indigenously manufactured 
spare parts arc to be procured, the parti¬ 
cular items 10 be so processed, have been 
clearly marked or not. 

(11) For imported items of spare parts, whe¬ 
ther the details to be indicated in the 
Actual Users Import Licence Applica¬ 
tion have been properly given. 

4.4.3 Procuremenl Action 

On verification of tlie details as above, the 
rctjnisitions are reterred to the established Im¬ 
porters of spare parts or dealers of equipment 
for quotations, unless valid D.G..S. & D. Rate 
Contracts exist in respect of spare pans for 
particidar makes and models of machines. In 
the former case, where Rate Contracts are not 
in existence, a press notification would be ge¬ 
nerally issued, inviting quotations. 

4.-1.3.1 Against rate contract 

In respect of the itcaus on Rate Contract, 
the order would be placed directly by the 
Direct Demanding Officer in relevant DGS&D 
Form for snpplv of the parts, on the respective 
Rate Contract holders, or if Ihe total value oi 
the order exceeds the ceiling for the amount 
as fixed by the DGS&.D, for individual orders 
against Rate Contracts, an indent will be placed 
on the DGSfeD. 

4.'1,3.2 Against f)a7nllel rate contract 

In lelation to orders again,st Rate Contracts, 
if there are more than one Rate Contract holder 
for the same item, the Purcha.se Organisation 
would either invite ([uolations from all the Rate- 
Contract holders, and then decide the case 
tor placing Purchase Orders on individual Rate 
Contract Holders,, .according to the lowest tech¬ 
nically acceptable bids; or else, if it 
is the experience of the Purchase Orga- 
ni.sation and the user of equipment 
that the quality and standai'd of the parts 
supplied in the past by any of the Rate Con¬ 
tract holders, has been unsatisfactory, the orders 
would be placed on the Rate Contract holder 


giving most satisfactoty service, both from stand 
point of quality of the goods and their deli¬ 
very in proper-time. 

4.-4.3.3 Processing by DAPS. Sc D. 

For ividividital requisitions whose total valire 
exceeds the ceilings imposed by the DG.SScD, the 
reqni.sition would be inferred to ihc DGSScD 
ill a prescribed Indent Form when the DGSScD 
would process further according to their own 
purchase regulations and rules. 

4.4.4 Import. Licence 

In case the spare parts are to be imported 
on Actual Users’ Import Licence application, 
witli all necessary details on jroints as listed 
at para 4.4.2. alrove, would be made and for¬ 
warded 10 the sponsoring authority—the Union 
Ministry concerned or- tire Departitreiu con¬ 
cerned, who rvill proicss it further according 
to the Import 'Fr ade Contr-ol policy rcgnlatiirirs 
for getting the sanctioir Ur the release of foreign 
exchattge in lire first instairce, aird then pro¬ 
cessing the .same for g'ettrrtg an import licence 
issued by the C.C.I.ScF. or arry other Import 
Gontrol airthority concerned. 

■1.-I.4.I D.G.T.D. clearance of banned/restrict, 
ed items 

•Sortre times, the iiirport licence appliraUions 
include certain items, like Bearirrgs, Seals, Fan 
Belts. Ga.sk’ets etc., which arc ottrenvise classi¬ 
fied as ‘harmed/restricted items’. The sizes of 
these items generally required for heavy earth- 
moving machines, are only partiallv covered by 
the indigrnous manufacturers in the country; 
hence, it becoirres necessary to import these 
items. 'Fhe D.G.T.D. who have to, in the first 
instance, scriitinise the list of good.s to he im¬ 
ported aird give rrecessary clearance from indi¬ 
genous angle, do not clear the irnpori of these 
items unless tire actual users have alie:td\' ad¬ 
vertised through Iirdian Trade Jouriral, the 
demands in respect of these items aird any 
other ‘banrred/restricted iteirrs’, giving clearly 
the dcsscription of parts required, the particrrlar 
part munbers relative to the machittc.s for which 
the parts arc required, and the quantity to be 
procured against each item, AIosl of the users 
of equipment do not gcneralh I'ollov’ this prac¬ 
tice of advertisement, which restdts in delay in 
the procurement of the imported parts. It 
rvould he only proper if each trser draws up 
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compleie lists of such. ‘biuiucd/restricLcil items’ 
ill rchitioii to iutlivicinal items ol’ equipment, 
prepare a complete and detailed inventory ol 
tliesc items, and issue general advertisements 
calling lor quotations trom indigenous manu- 
faeturers. Such an exercise can be done once 
every year. If any suitable oUcrs arc leceived 
from indigenous manufacturers, in respect of 
any of the items included in the lists .so pre- 
paied, these could he deleted from the list of 
goods accompanying the Actual Us'ers’ Import 
Licence applications. In the event of any or 
all items covered by such lists being not avail¬ 
able from the indigenous manufacturers, or no 
t|uotatioiis being received from them vvitiun the 
s[)ccilied notice period, mentioned in the Press 
Notilicatioii, the fact could be suitably stated 
while iorwarding the import licence application, 
so tliat tlic D.Ci. I .1), are in a position to give 
neecssai)' tdcarance for import of the rct[uired 
items. 

4.4.0 Pracirrernen/ from Open Markei 

\ he steps generally involved in procurement 
of spare ])ait,s, may however, be listed as fol¬ 
lows:— 

1. Preparation of retpiisitioiis. 

2. Placement of Indernls. 

.‘i. firvitatioJi of Tenders. 

4, Scrutin-y of 'Lenders. 

5. Placement of Orders on .successful bid¬ 
ders tvith delinite delivery .sclicdulc. 

(). Lxpediiing suppliers lor supply of goods. 

7. Review of deliveries against orders. 

8. Pos.siblc cancellation of orders due to 
delay in supplies, or failure on part of 
the supjrlicr to fullil tlie purchase con¬ 
tract, including cases of short supply of 
spare parts and partial canccllatioti of 
orders, 

1 Iiese aic live main functions performed by 
the respective purchase organisations whether 
attached individually to a major equipment 
irsei, or the (Central Purchase Organisation co¬ 
ordinating the work of purchase oit behalf of 
number of small users of such ecpiipment. 

4.4.() Organisation 

Ihc Organisational set-up with most of the 
major user* of equipment in relation to such 


pmchascs is given in .Appendix 4.2. The orga¬ 
nisation is headed by a Chief Purchase Officer, 
or a Puichasc Officer, under the General Mana¬ 
ger or Ghief Lngiiicer of a Project, or under a 
Materials Management Officer, under the Con¬ 
trol of the Managing Director of a Public Sec¬ 
tor Ujtdcrtaking;. 

4.4.t),l With Projects 

111 certain cases, depending upon tlte size of 
the fleet of cquipmeiu in use, separate Purchase 
Organisations are not created for individual 
works. Ihe purchase work is generally done liy 
a Central Pmclia.se Organisation on behalf of 
a mimber of such smaller works/Dcpartmeuts. 
Ill that Central Purchase Organisation, the sys¬ 
tem followed is of the same nature as described 
above. 

4.4.6.2 With Public Sector Undertaking 

In the 1 tiblic Sector Diidertakiugs, iiowever, 
where tiic piocinement of spare parts etc., is 
not nccc.s,sarily made tlirongh the D.G.S.&D. or 
again.st their Rate (aziitracts, there arc separate 
Purdia.se Organisations, both at the individual 
project level and at the C.'enti al Headquarters, 
which coordinate with a number of sndi pro- 
jccis in diffcient areas and lot.ations, in the 
event bulk purchase of spare part,s is to be 
made for identical items of machines working 
at different locations. 1 here are instances where 
sudi Purchase Oiganisations of the Public Sec¬ 
tor llndeitakings at Central Hcadtp.arters have 
eiiteicd into sejimatc .Rato Contracts with esta- 
bli.shed imporlcis/dealers of ctpiipment for 
supply of .spare parts. Generali) speaking, the 
terms and conditious of the Rate Contract, as 
hiiali.wd by these oiganisations, are more or less 
identical to the iciins and conditions of the 
Rate Contracts as finalised by the D.G.S.&D. 
'I'here are only minor departures from the de¬ 
tails of the Rate Caintiacts as finalised with the 

D.(,..S.kD. mainly in relation to payment terms 
etc. 

4.0. liinctioning of tfie Present System and 
Mea.sures for Iinprovenient. 

^ Loilowing arc the general ob.servations of the 
Committee, with regard to the functioning of 
the system/method of ptoenrement of spare 
parts cu:., as followed by different users of 
equipment. 
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4.5.1 indent.hig of Sparc Parts 

It is iinlortLiJiatc tiiat the preparation of re- 
tpiisitions, wi’.ieh makes the basic material for 
the indent fot ptoenrement of .spare parts, is 
generally made (in most of the cases) by very 
junior persons of the staff. 

4.5.1.1 Responsibility of indenting 

In some ca.se.s, this originates from senior 
Mechanics/Cihargemen. The calibre of persons 
of this status being what it is at present, the 
requisitions fail to give realistic assessment of 
requirements. Unless the retptisilions arc pre¬ 
pared based on the history of pcrfotinancc t)f 
given makes and models of machines with the 
help of History .Sheets/Histoiy Cards, these can¬ 
not be expected to serve any useful purpose. No 
wonder why, in .spite of huge stocks of spare 
parts built up at different project sites, certain 
ileins of spare parts are still not available, even 
if these may fall in the category of ‘fa.st-moving 
parts’, whose consumptitm would be substantial 
and repetitive in naliite. riic framing of stub 
letiuisitions must necessarily be the responsibi¬ 
lity of an iVssistant Engineer/thc Sub-Divisional 
Oflicei, or a Craduatc Engineer-Supervisor, who 
have the rcajuisitc experience in operation, 
maintenance and repaii of the machines, or 
who are personally rcsjronsible for maintain¬ 
ing the Elistory Record of performance of the 
macliines. If economy is to be really entailed 
to llie function of indent ing, procurement and 
scalitig down the ief(uijenicnts of spare parts 
to tlie propc! levels, it is high time that the 
work of prepaiatiou of requisition for spare 
parts lx; assigned to cotiqretent persons only, 
iu)t leaving it to the lower staff who may have 
the necessary skill lot repair work, but not the 
scicutilic mind to assess or plan the requirement 
methodically commensurate with the age and 
tondition of the machine. 

■1.5.1.2 Checkittg of indents 

The officer in charge—generally of the Divi¬ 
sional rank. Executive Engineer, who ultimately 
places a formal indent with the Purchase Orga¬ 
nisation directly or through the Superintend¬ 
ing Engincer/Superintendent works, has to dis¬ 
charge his rcrsponsibility by scrntini.sing the 
total demand in a requisition in relation to unit 
recpiircment of individual items of parts for a 
given machine, the pattern of consumption of 
the item in tlic past, the stage in the service 
age of the machine, the expected out-put in 
operational hours liy the machine over a pre¬ 


defined period in the future for w'hich the re¬ 
quirement is being planned (related to lead 
time for procurement), the classification group 
in which the individual items wotdd fall—the 
A.B.U. analysis by virtue of value of the items, 
and the total value of purchases of spate parts 
so far made for given items of ecpiipment, in 
consultation with the invcntoiy control tell. 

4.5,1..4 Need for an irruentory co-nirol cell 

Ffcrc agai)’, it is the observation of the Com¬ 
mittee, that in the normal course, even though 
some care is exercised regarding the size t)f the 
indent to be jiiatle, meticulous check is not 
exercised on (he points mentioned ;ibovc. I’he 
Divisional Engineer, w'ho is mainly the Indent¬ 
ing Officer, has to understand clearly the In¬ 
ventory Contrt)! System and inqdemcnt it in 
practice. There is dire need f)f separate In¬ 
ventory Control tiells being opened, after the 
)K;rsons operating on the woik in that Cell have 
been tidly trained in this held. 

4.5.2 Indents with D.d.S.'icD. 

Quite often, the indentois do not finni.sh all 
the information asked for in the presciibed i(t- 
denting proformae which are rcqidrcd to be 
filed and forwarded to tfic D.C.S.fbD. lot of 
delay is involved in pnxessing such indents for 
})rocuremcnt due to incomplete details being 
retcived from the indentors. It would be a pay¬ 
ing proposition to introduce a Check list Sys¬ 
tem by the D.G.S.&D. The Check List should 
clearly specify the items of information to be 
checked lot completene.ss of the indent before 
it is forvvarded to the D.G.S.&.D. or to the Pur¬ 
chase Organisatitm. Oitce tlie indent is accom¬ 
panied Ijy the Check list duly vcrilicd, the 
D.G..S.&D. or the Purcha.se Organisation may 
not have to delay the piocurcment action on 
the indents. 

4.5.5 Initial supply of Parts 

4.5.3.1 Recornrnended parts 

While it is a.dmitted that the u.scr should form 
the habit of ordering a good quantity of te- 
comraended spare pat ts of the consumable type 
(the fa.st-moving items) with each machine, it 
is very important to dearly understand the [)rc- 
cisc meaning t)f the comprehensive term “re¬ 
commended spare parts”. What arc these re¬ 
commended spare parts, and wdio makes the re¬ 
commendation in this behalf? About 15 years 
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ago, the answer to this ciiiestion could have 
l)eeu that the clistributors ol: equipment in 
India (when almost all the equipment was ot im¬ 
ported origin), where to give the details in 
respect ot items to be purchased with the ma¬ 
chine; and this w'as the actual practice. Most 
ot tlie users ot the equipment, however, came 
to face a situation resulting from such recom¬ 
mendations, where almost 30% to 40% ol the 
recommended parts, initially supplied with the 
macliines, were lelt over as slow-moving parts, 
which were not put to use tor a period of first 
2 t(.) sears of the scr\ice life of the machine, 

't.5.3.;t thcr to make asse.ssiiieiit 

It is essential for the manufacturers of equip¬ 
ment to develop the recommended lists of spare 
parts to l)e initially supplied with the machines 
in a realistic manner in consultation with expe¬ 
rienced useis of equipment in the country. 
However, the user should make himself respon- 
sible tor ttiaking a pioper assessment of the 
itiitial retpiircmeiit also. 

rhere is no dottbt, that with the technologi¬ 
cal advancement in the manufacture of items ot 
consLriicl.ioti plant tiind equipment, the niaclii- 
nes do get obsolete with time; hut the main 
principle to be imbibed or to be guided by is 
that the identity ot the parts in various systems 
on the machine has not changed much, faking 
into consideration the jrarticular use of the 
spare patts, the user ean generally cash on his 
past cxpcricnc:e in tlie matter of determining 
as to how frequently any part,s would reepure 
ic'paits or replacement and which would be the 
pat ts which would be of this nature. It is only 
a matter of cashing on past experience and uti¬ 
lising it to the best advantage in making a pro¬ 
per assessment ot retpiirement of parts over a 
given period of time in the operational life of 
e([uipment. 

'l.r).3..‘5 Recomnieuded parl.'i for indigenous 
equipment 

Even while the indigenous maiutfacture of 
equijmient has been developed in the country, 
it has taken fairly lotig time for the manu- 
faetincrs to publish the recommended lists of 
spare parts for individual models and makes of 
machines manufactured by them, E,vcn those 
lists are eomj>ilcd on rough icckoning basis. 
I'he service organisations ol the manufacturers 
have seldom taken stock of the actual consump¬ 


tion of diiferent items of spare parts for the 
particular machines marketed by them, and 
therefore, the recommended lists of spate parts 
arc not framed on realistic: Itasis. 

Most often, the useis of equipment are heard 
to he saying: “It is the first time we are using 
this ecpiipment, and therefore, we had to be 
guided by the recommendations cjf the supplieis 
of ecpiipment in framing the first recpiisition 
for supply of spare parts with the machine. It 
is the supplier who has suppliccl the parts which 
arc not moving fast and have gone into dead 
stock in the .stores’. Such indication ot helpless- 
nc.ss on part of the users of eciuipmcnt may legi¬ 
timately Ite a cry in the distant past; but in 
context of the pro,sent day use of such equip¬ 
ment, this cannot be a tenable reasoning or 
argument for selecting parts which are not used 
over long poi iods. 1 his is not the end of the 
mi.scry arising out of stocking of slow-moving 
parts for long periods for new machines. What 
is more disturlting is the nonavailability of 
some of tile vital parts of fast-moving nature 
wliich are not availaltle in adequate quantities 
eommensinate with the nt:ed of the machines in 
use, not only during the initial period imme¬ 
diately after first commissioning of machine but 
also in its SLibsecpieiU service life. 

Notwitlistanding the fact that certain slow 
moving parts are bound to creep in as it may 
not be po.ssible to ideiUify and anticipate clear¬ 
ly all ret|uireiucnts Ity the useis (even those who 
are maintainitig data scientifically), it is essen¬ 
tial to exercise a pioper clieck at competent 
levels to screen the lecotnmended list of spare 
parts given by the manufacturers/their aa redi- 
ted agents. 'Ibis will go a long way in leduciiig 
the stock of lolatively slow moving parts. 

4.5.3.4 Procurement procedure —/1/d to import 
substiiiUion 

To permit import substitution relative to 
items of spare parts, the purchase/procurement 
organisation should include a competent senior 
officer, who wtmld develop lists of such patts as 
can be conveniently got manufactured in the 
country. He will also develo}) a list of manu- 
facturers ot spare parts through the process of 
press notifications inviting tenders for identified 
items ot parts, Ity keeping a close liaison and 
co-ordination with the (icntral Cioordination 
Cell mentioned in para 6.3.2. Chapter 6, and 
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also by using the information circulated or 
transmitted by tlic Coordination Cell iVom time 
to time regarding names of the manufacturers 
and the items of sjjare parts being manufactur¬ 
ed by them. His activities would be moie in 
the nature of research and development for the 
purpose of increasing the scope of indigenous 
mamifacturc of spare parts. 

In this jn'oeess, it wull be possible to locate 
iuitiallv some of the prospective manufacturers. 
Placement t)f trial orders on them for such parts 
de\'cloped lor the first time, their test and trial 
by ijistallatioii in the machines until the pro- 
diu:t g'ites satisfactorv/proven perforinance, 
rvill be the next step to be taken. 

1 iiougli ill accordaiue with the noniial rules 
and procedures, as arc in vogue with the tiov- 
eriimeiit Hcparlmeuls, the suggested jnattice 
may not be a warranted one, but in the overall 
interest of import substitution and savings in 
foreigii exchange, this will be a worthwhile 
exercise to perlorm. In fact, this will help to 
get ([iiickci some critical ilems (through indi¬ 
genous sources) which arc otherwise to be iin ' 
ported. 

Ati average manufacturer is principally at¬ 
tracted toivards indigenous manufacture of 
sjiare parts b) llie bulk and si/e of (lie oidcrs 
he rcicites. f he lecpiiiemcnt of individual 
piojccts/users licing lathcr small, most often, 
it is diflicult either to indnee the mamifacluier 
to undertake the manufacture of the retjuired 
items or else ilic price asked for by him there¬ 
for is cxIuulhtaiU. It rtapiires a great effort to 
convince the local linaiicc to accept the pro¬ 
posal lor ])lacing even trial order for mairufac- 
tme of few mimbers of a given part on that 
iiiaimlactmcr. One method to get over this 
situation is to pool the requirements of a nnin- 
iicr of users in lesjK'ct of such items, so that 
the Inilk and si/e of the order is acceptable 
lo tlic maind'acturcr at reasonable prices. Sucli 
pooling of 1 equircmciits could be conveniently 
done atleast in respect of users of such equip¬ 
ment in a sector as ;i wtiole, or within a .Slate, 
rhe Oentral Mechanical Unit in Irrigation and 
Power Sector in each State performs this func¬ 
tion in telation to river valley projects, wfiile 
oilier Coordinating Cells or agencies in indivi¬ 
dual sectors also work on these lines. 


Moreover, [unctionally, the Central Mecha¬ 
nical Unit or the Coordinating Agencies in 
other sectors would coordinate with each other 
through the proposed Central Coordination 
Cell in the CWSePC. Pooling of requirement of 
a number of users in dilfeicnt departnients/sec- 
tors would make the proposition for manufac¬ 
ture of identified parts more attractive and eco¬ 
nomical, price-w'ise. 

Hence, the Central Mechanical Units or Co¬ 
ordinating agencies should individually and mu¬ 
tually follow programme of import sultstitu- 
tioii and development of indigenous manufac¬ 
ture of parts; but due to large conceutration 
of equipment on coustiuction projects and in 
certain other production jobs, suitable officers 
be iioniinated for initiating action to identify 
the items of spate parts to lie manulacturcd as 
also tfie maiudactiucrs who will produce these 
to the acceptable standard of technical specifi- 
calioiis etc. 

Wberever neccssaiy, local orders may be is 
sued by live administration concerned for autho¬ 
rising the suggested appioach for developing 
iiuligenous mamifacttnc ami proenrement of 
imligcnousl} manufactured spare parts liom 
iileiitihcd sources/niaiuifactuters. 

Yet aliothcr more effective method of ap- 
proacli to this problem is to induce (lie dealers/ 
suppliers of equipment lo plan tlic nianufattnre 
of spare parts, as they would know more dearly 
the si/e of requiremeut ol parts of all those 
eqiiijmicnt ow ners to whom the equipment wcas 
supplied In them, Moreovet, they would also 
have a jno|)er uiiderstandiiig of the tcdmical 
.sjiecilieatioiis, metalhivg) anti measurements of 
the ])ar(s to lie manufactured. It ■would be 
easier for tlieiii to get the w'uiking drawings, 
spccifie.atioiis and other technical details from 
their principals, I'he main incentive to be 
given is to arrange for clearance from the In¬ 
dustrial Development Department for import 
of working thawings from their principals 
abroatl. Even if royalty charges etc., are involv¬ 
ed, subject to these Itciiig in accoidaiite with 
the standards, norms and tonditions defined by 
that Defiarimeiit, these could be arranged to be 
paid if the rctpiirement of parts involves a sub¬ 
stantial tuinovcr in value- A fair amount of dis¬ 
cretion and judgraent would have to be used in 
taking the decisions for setting the specifica¬ 
tions and measurements of the parts to be 
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inanufacluied after obtaining details and me¬ 
tallurgical analysis from onr own lalroratorics, 
or to import the working drawings from the 
principals abroad. It is gratifying to note that 
the jri’intipal siijtjtlicrs of imported equipment 
in India have gradiialh nndeitaken to get a 
faiily large nnmbcr of imported items of spare 
pans manufactured in the country. Parallel 
action by tlie projects or Central Coordinating 
Agencies hn- indigenous manufacture of spare 
f)arts should he ttiken mainly in relation to such 
items as are not covered by the suppliers of 
equipment through their planning, or program¬ 
me. 

4..a.4 D.a.S. R; D, RaU: Contracts jar Spari' Parts 

4. ;-).4.1 Rale contracis 

Since the items of spare parts for construc¬ 
tion plant and ecpiipment—mainly earthnioving 
mtichines, aie propiietory in nature, no useful 
purpose would he generally served in inviting 
open tenders evmy time the items are to Ire 
inuthased. After all, only.one supplier or dis- 
trilmtor of cqui[)ment tvonld be in a position 
to supply the reqtiired parts, either from his 
owji sioeks or after iniporting these fioin his 
priiuipals abroad. In order, however, to decide 
on rlie tale striieiure of the prices to be paid 
for spare jrarts of a partieular make, tin! D.C. 

5, fe D. (inalise Rate Contraets with the accre¬ 
dited agents/dealets of etpiipmenf, fixing up 
the prices in rebition t(t ihc mamifacturcis’ ]jri- 
<es. Sutlt Rtiic Conirticrs were valid for ;i jrer- 
iod of one ye;ir in tl;ic past, but a.s of nony they 
arc vtilid up to 2 t(r ,•! ye;us period. 

4.5.4.2 Dhrrt dernaiulino; ojfieers 

f ile D.C.S, & II. have also enlisted oifi< ers of 
the (.lentral C.overnmcnt Departments, State 
C.overnrnenls, and even Public Sector finder- 
takings as “Diieci Demanding Officers”, who 
t an |)l:i(c sujtply orders on the Rale Contract 
itolders for stqrply of the items (overed h) Rate 
C.ontracts in rchition to items of sjaare parts 
for given imikc's and models of machines, (This 
stives a lot of time otlierwise involved in invit¬ 
ing cpiotations, deciding the temders and plac¬ 
ing of the orders). The orders tire yrlaccd in the 
supply order forms prescribed by the D.G. 
S. S; D, 

4.0.4..“ Parallel rale ronlrtkds 

In cettain ctiscls where itetms of spare parts 
of general nature, like Hoses, Fan Belts., Gas- 


kc's, Setils, Bearings etc:., etc:., are siqiplied by 
seme of the primary mtinufticturers to oiigin.il 
cipiipment manufacturers, parallel Rate Con¬ 
tracts are entered into liy the D.G..S. J’e 1). with 
the accredited Agents/Disirilmtors in liiditi of 
suc:h ptirls on hehtilf of llie piimtuv mtnui- 
f;it:tnrcr.s aliroad, I’he indi\ichi;il items' pti.es 
in respect of siidi pints supplied he lii.- pri¬ 
mary mauiiftic,tillers tire lowc:r lliaii l!u: [niees 
ill the Rate Coutrtu ts witli the accredited dea¬ 
lers/distributors of ecpiipmeut, on behalf of ori¬ 
ginal ecyuipmenf manntac:tui ers afiroad. riic 
placing of orders in supply order forms on tire 
jiarallel Rate Contract holders is similar in 
maimer to the plticing of orders on the ynin- 
ciptil Rate Ciontracl; Htilders. 

4.. ').4.4. Delays iti supply against Rale Couhael 

order. 

During disc'ussions, die Members of the Com¬ 
mittee had witli different users of eipiipinent in 
the coimtrv—the Direct Demanding Officers, a 
feeling of disstitisfac tion was sounded Iry them 
with regard to optrtUion of the Rate Contrticts 
in context of die supple’ oiclers placed lie them 
on the Rtitc C'ontrtut holders. The main diffi¬ 
culty experienced is ihtit the supplies are gene- 
rtdly delavocl (in some cases inordinately) fiy tlie 
.suppliers, 

4.5.4.. a. Reasons [or delay. 

,SiK:h delays mac he attrifiuted to the follow¬ 
ing reasons:-- 

1. Tnadctpitite tilloc tition of foreign ex¬ 
change to the R/C holder for imjiorting 
spare parts tigainst his own impoir 
licence, 

2. Validity of the Rate Contract having 
expired. 

,^i. Revision of prices under the Rale Con¬ 
tract being under settlement wiih ihe 
DG.SfkD. 

4, There being ;i hetivy hack-log of orders 
at hand evith him and his diserction in 
ascribing ti nationtil priority to the sup- 
plv orders of inclividntil indeiitors. and 

5. Diffienhies in imports. 

4.. 5.4.1.. Possible remedies. 

riiough tlie Direct Dcintinding Officers and 
the DG.S&D have by notv stream-lined the 
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procedure for finalisaliou of supply orders and 
rale toiilracl.s to meet Che cveuLualicies arising 
out ol ‘I’. ‘2’ and an average Direct De¬ 
manding Olheer has found it difficidt to eva¬ 
luate precisely the reasons referred to in ‘4’. 
I’erhaps, the supplier accommodates tire huge 
Iracklog of orders at hand with the hope of get¬ 
ting enhancetl Idrtdgn ex(.:h;uige allocations 
for import of sjtare parts. An indicatit)n l)y him 
initially of his inability to supply the retptired 
parts against Ids own import licence would en- 
;il)le the D.D.O. to make arrangements for jno- 
cessing AUIL application. 


plies were physically completed atid that too on 
spedlie refetetne to the .sitppiier. It w;ts ottly 
them observed th;it the spare parts procured 
in one lot, ainoutited to about 2/,-h(l of the 
value of the machities, while the machines had 
hardly been in operation for ahoitt 5000 hrs. 
against a sehedulcd life of 16000 hrs. The fact 
of over indenting or wrongful scaling got re- 
veahtd on receipt rrf price lists. It was too late 
in tire day for the purchtiser to realise th;it the 
tottil value of the indent was much out of pro¬ 
portion to the vtilue of eqniynnent when the 
stipply order was placed. 


rhe Direct Demtinding Ofikers have gene¬ 
rally expressed the feeling that the Rate Con- 
tr;ict holder is influenced by his rnenttil attitude 
regarding the rate structure of the prices inclu¬ 
ded in the Rate (iontracts. flis mtiin attempt 
is to get better return on his investments; and 
he accomplishes this by selling some items of 
spare parts to others who are not Direct Dc- 
mtmding Officers. Even though in the; matter 
of purchase nianagement, the “reeiprociiv as¬ 
pect” makes a vital factoiy it is evident that in 
spite of prolonged deliberations involved prior 
1,0 linalisaiiori of the DGS&D Rate Contract.s, 
the seller agency or the rate contract holder, 
pays scant) respect to the same. 

Kven tliough a proper langilrle ;ipprai.sal can¬ 
not he made of these tispccts, the Committee 
considers that it may fte possible for tire DGS&D 
lo go to flic root of the pioljlem for devis¬ 
ing ccatain prtictical approach for more; satis¬ 
factory peiforniance cni part of the rate coii- 
irtict holders even it some concessions have to 
Ire granted. The sacrilice tliat may Ire made 
through the tot.al value of these ecrncessicrns may 
more' than olf-sct the idle-time costs trf equip¬ 
ment which remain unpicrductivc for rvant of 
some of the parts corcred by the Rate Ctrn- 
tracts. 


Ncrrmally, the equipment dealers sliould he 
prudent in recermmending purchase of spare 
parts crnly to the extent these would be reeptired 
ferr ihcir machines witli nnv user (with due 
consideratiern to the conditiern erf the machine, 
its age in service life etc,, etc.). Some of tliem, 
herwever, unscmjrulously indulge in sales gim¬ 
micks and try ter ptilm off the available parts 
ter the equipment users. As a stifcguaid tigainst 
such eventualities, it wcruld Ire advisable that 
cpiotaiicms are invited by the pui-chasei- frerm 
the rate ccrntract holdtas before a suppl) order 
is placed. This wcruld help the purchaser in 


making a clear estimate of the tcrtal vtilue erf 
the order to Ire placed. By this process, he cvill 
also he alrle ur spot out the individual items 
of high value and review the cpiantiiies aga¬ 
inst each, so that these are commensurate with 
his requirement. 

If this is nert done, the purchaser would get 
to knerw erf the piices only ern receipt erf the 
Debit Note from the Bay and Aecarunts Oflicer 
coneenied since the consignee invoices err des¬ 
patch notes is,sucd Irv the snpplic.T,s of parts, 
nicrst often do nert include unit jrrites or tcrtal 
vtilii'' of the items of spare parts eoveicd 
there by. 


4..5.1.7. Diffirullir.'i in Ordering against Rate, 
(ion trad. 

A case has come to the notice of the Gcrinmit- 
tee wliere sptue parts were purchased through a 
supply order against a valid Rate Contract. The 
list of rcciuiremcnts erf spare parts having not 
been prepared with nrcliciilcrus cate teehiti- 
cally without regard ter details ;it para 4.4.2. 
the size of the supply order in tertns erf total 
vahte thereof was known crnly after the sup¬ 


Aclmitting (hat every user erf equipment 
wcridd nccessaril) be careful in future itt scal¬ 
ing his requirements of spare parts in a proper 
manner, it will be helpful if a price list of goods 
is made available icr him by the supplier within 
15 days erf the phicement ctf the; supply older. 
In any ease, the supplier must indictite itemi¬ 
sed prices of sptire parts in the consigiictc’s 
ecrjry of inveriee err despatcli note. This cvill 
help in timely lintilisaticrn of Is.sue rates ctf in¬ 
dividual items (which are olhenvise arbitrarily 
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fixed in al)seiicc of priced lists of j>ood.s) and 
ilunxdp avoid any sul)seqiicnt readjustment in 
Stores accounts and r(;p;iir expense account. 

riic D.Cl.S. Sc 1). may take a view on this 
matter and issue instrtictions to the Rate Clon- 
liact holders tliat they shotild send to the Direct 
Demanding Officers placing the order, one copy 
of the list of goods ;iccotnpan\irig the supply 
order duly priced within 15 days of the place¬ 
ment of the order; ;uid also that the invoice 
accompanyitig the consignment of spare parts 
supplied to the Direct Demanding Officer 
should invarialrh iiielude itemi.sed prices of 
all items of sjuirc: parts ittclnded therein. 

'I..5.'1.8 D'tfjiciillies in ardning /iguiiist parallel 
Rale Con h ads. 

With rc;g;ircl to the jcaiiillel Rtite Clontr;icts, 
it has Itecm the experienc e of a ititmher of users 
tilth tlic' supplies iiic' either extra-ordiiiarily 
dcdtiyed for long periods, or the C]Uiilit\ of 
some of the items stipplied is not up to the re- 
ejnired stiinclard. Wltile thene is no doubt that 
there will he a sithstantitil saying to the users of 
ecpiipment if the prices of itcaris covered by the 
jrtirtcllel Rttte (lontractts tire eomparatively Icnvej 
titan the eorresponcling items covered by the 
principal Rate (lontracls, it is difrieult to con¬ 
tend with a .situttlion where goods of substand- 
tird cpuilit) tile received which jeopardises the 
funcaiomil operation of the eepripment. as a 
W'hole or in some c:ases they fail to supply the 
parts vittilly recpiired to Cloinmission ihe mach¬ 
ines. Moreover, it is well kut.)wii fact that the 
princijial Rate (Contract holders do not take 
a sympathetic' attitude tcnvarcls users of their 
ecjuipinent, who take supplies of parts from the 
parallel Rate (Contract holders wdienever the 
user faces breakdowns on the ecpiipment. Tn 
some etises, certain c:Iaims tirising out of tcehni- 
c:al defects in some of the machines, arc rejected 
on the plea that the original mamifaetiuers' 
yiaits were not used on the machine, fn addi 
tion, whenever certain parts, not covered by 
I’artillel Rale Ciontrtict are recpiired by that 
user, the.' princa'pal Rtctc (ainlrtict holder of the 
eejuipment distrihiilor, ttikes an attitude cef in¬ 
difference, ma\ lie even out of sheer sjrite. I’his 
is nothing new; it luippens all the world over. 

Foi' obvious reasons, inainK from the linan- 
c:i;il tingle and audit angle, the DG.S fc D hteve 
not been able to reconcile themselves with the 

13--2 aw & PCl/ND/7:) 


jjositioii of dispensing tvith ptirallel Rate Con¬ 
tracts. It is, however, gratifying to note that 
they have given Direct Dcinanding Officers the 
choice to Icny from one or the other Rate Con¬ 
tract Itoldcr items of sptue parts they would 
like to. It is for the Direct Demaiiding Officct 
to satisfy himself that he is justified in ignoring 
the lotvcr juices agtiinst the parallel Rate Cnri- 
Iraets due to strong reason.s—specially tlcose 
relating to unsatisfac tory perl’ormaiicc on ptti t 
of the parttllel Rate Conirac t holder or of the 
parts supplied by him. 

4.. 5.'l.n Validity of rate cnnlrad. 

'I’hc Direct Demanding Officers have also 
exjrcricneed serious diflicidlics wliett the vali¬ 
dity jrciiod of a Rate Contract expires and a 
new Rate Contract is not fmaliscd in. proper 
time by the D.C..S. &; D. lielore the cxitiry of 
tfie validitv date. The Committee of Mittistets 
cionstitiitecl by tlie Ministry of litigation and 
Power (Covernment of Inditi) to teccunmcntl 
measures for elimimitioii of delays in juircurc- 
ment of eonstruetion ecpiipment and spate ptirts 
reejuired for Iriigation and Power projects, 
had made a recommendation as follctw’s, in this 
respect:— 

“2(i) D.G.S. &; D. Rale Contracts for import of 
spare parts should be finalised in good 
time before the period of validity of the 
previous Rate Coturtiet expires.” 

This lecommendallon has been accepted by the 
D.G.S.&D., and it is reasonably hoped that 
the Direct Demanding Officers wotikl not be 
.faced with odd situations experienced by them 
in the past wdicn vtilid Rtite Gontracts ceased to 
exist for some time. 

4.. 5.4.10. Rate Conhads of indigenous items. 

The Direct Demanding Officers have often 
complained tibout the quality of the indigenous 
spare parts supplied agtiinst rate contracts. The 
poor ciualits of the indigenous product is some 
times attrlbultible to hick of propetr facilities 
with the rate contraca holdcr/his principtils for 
m:mufac:Uue of such parts. Most often, the 
rate coiitr;ic:t holder is not the manuFaclurer. 
The Gommirtee feels that before rate contracts 
for such items are cnteied into, the quality of 
the products, the fticililies for manufacture 
thereof, the research and development facilities 
etc., etc., should be tirrangcd to be properly 
evaluated atleast in re.spcct of high value items. 
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Sonic of the mtijor iiseis of equipmerU can lie mantling Ofhtcrs), tlic fitminiiltcc Look up the 

associated in tests and trials of the parts before matter with the If.ft.S. &: 1). lor getting tlic 

these are listed on rate contract, lig'ures of dravvals against individual Rate Con¬ 

tract holders for stipply of indigenous spare parts 
In order to determine the exient to xvdiicli the various makes of carthmoving and coustruc- 

individual J).G..S.&:D. Rate Contract holders lion ctpiipment for the period lOh'.loO and 

were able to market the particular items of in- 1070-71. Che lollotving indicates tiic inlontia- 

digentius spare parts (amongst (he Direct Dc- tioti as received: ■ 


S'l’A'l'KMKNT OF DR.WVAl.S 


.Stoirs DRAWALS 

l!)r)9-70 1970-71 


2 3 


Rs Rs 

1 Mi'-i fti'cnvf";.CloUnii t I’l'oj/RG-ttO.^C/Ind.w/Underf'arnnC'c' Unilrr (.l.ariia£>c ‘t.O l.KiO [0,300 

rtorabay. GC;/tII/2179 <lt. 27-2-69. l’■..rIs 

2 I’roi/R( btiOti.t/fiids’/ Under rnrila,!;c,‘ 

Cat/(K;/|[t/2r).‘)(i' dated 

2 M/s. d'tack Paris of India Proi/Rtl-SO/Ifi/Indg/Uiidcr Garri- I'ndcr Garriagc Paris 19,13.1I.S0 10,(>7,.a7() 

Kanpur ago/TPl/l I I/2'I7K dt. 27-2-69 


3 Vrlc.orp Pvt. Ltd.. (Jalcutta Proi/RC-8199/Tndg. Sp.irc.s/AP!./ Boll, Nuts. Brake 

tli/2726 dt. 29-12-69, Linin,gs, i lnteh 

Taring, (^il Seals 
cTc. 

I M/s. Componiaits & Marlii- Proj/RG-8)99/Indg, . sp.rros/rMG/ -do- 

iiury Gorp., Calcutta. 111/2727 dt. 29-12-C9, 

5 M/s. t..\.G., CaliaiUa . Proi/RG-8199/Indg. sparc.s/I.VC/11,1/ Radiator Cores & 

‘ 2731 dt-31-12-69, Radiator Assembly 

6 N'oltas i:.t<I., Bombay , . Proj/RG-8199/Inilg. Sp:irr.s;VL/III, Oil .Seals 

2902 dt. 21-7-70. 


7 -do- Proj/RG-8.369/Voltas/TATA P&H/ Tata P&H Parts 

111/3008 dated 23-10-70. 


8 M/s 'r.K.G. New Delhi. . Proj/RO-8373/Indg/Undcr Carria,ge/ Under Cariiage 

TKG/in/3027 dt. 31-10-70. Parts 


9 M/s. V'oltas I.td., Bombav. . Proj/Ra-8387/Iiidg/Filter/\'oltn.s/ll 1/ Filters 

3063 dt. 30-11-70. 


10 M/s. I.A.G., Calnitla. Pr<>i/RO-n3a7/Indg/Fil(er/IAC/ni/ Filters 

3064 dt. :30-l 1-70. 


11 M/s. Ctomponcncts & M;i( - P[‘f>)/RG-8387/Indg/Filter/GMC/IIf Fillers 
hinery Gor/i. Galcutta. 3()(>a dt. 30-11-70. 


12 M/s, Aeieorp Pvt. Ltd., Proi/RC-8387/lndg/Filter.s/APL/HI/ lullers 
Cialcutta. :3()66dt. 30-11-70. 


1,00,091) 


.73,897 


■), 86 () 


46,373 
(IVir 8 mon¬ 
ths) 

19,89,243 
/('or 5 mon- 
iIls) 

24,15,524 
/('or 5 mon- 
tlis) 

17,5,")4 
/('or 4' moil- 
I ns) 

8,482 
(for 4 mon- 
th.s) 

5,980 
(for 4 mon¬ 
ths) 

829 

(for 4 moil 
tli.s) 
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It may be seen that during the year .1970-71, 
the dratvals tvere beloir a total of Rs. 50 lakhs 
only. 

ihe IhCKJ) Assoei;iti(.iii v\'ho have since 
developeel a Itade Diiectory of indigenously 
manufactnied spare parts for dilfetent makes 
and models of cartlimoving machines, have how¬ 
ever, reported that the sales of indegenous spare 
parts dining the year 1970-71, was of the 
ordei- of Rs, .‘1.5 crores. Apparently cjuite a 
large number of items indigenousl) manufac¬ 
tured, are not borne on DGS&D Rate Contracts 
and mail) a user of etynipment has gone directly 
to the dealers outside the Rate Contract parti¬ 
cularly because of his not being a Direct De¬ 
manding Ofliccr, or in some cases, the supplies 
being to priviite pai lies/Ihtblie Sector Under¬ 
takings. 

It has also been studied with inteiest that 
against some of the Rate Contracts for indigen¬ 
ous spare parts, the dtaivals for the year 1970- 
71 have been \ery small, it pcrhap.s, remains to 
be seen as to how important the items of Rate 
Contract are? It hardvvatc items alone are 
indtidcd, tlic users generally go out for such 
ptircliases from elsewhere, and not necessarily 
against the Rate Coritiact, 

■1.5.1.11, Revieu' uf perjunnaticc of rale con- 
h'arli based on annual drawals. 

the low (iguic: of valtie of aiiruial draw'aks 
agtiinst a rate contract may also some times he 
due to serious dra\v backs in tlie quality of goods 
and rallier uusatisfactory service of the rate coii- 
li act holder, f liese reasons make considerations 
of great consequence to an equipment user, 
ft will therefore, lie helpful if the J)GS & D in¬ 
troduces a sestem of review of performance of 
rate contracts based on value of annual tlratvals, 
so as to determine (if the drawals are below 
a certain expected mininuim for such reasons 
only), if the rate ((.ititracf be sustained in oper¬ 
ation or it be terminated. 

'1.5.5. DilJiciiUics in I in purls. 

4.5.5.1. Delays in emergency purchases through 
iinporl due lo ceiling fixed. 

.Some times, a few' critical items of spare 
parts hitve to Ire air-lifted sir tfiat the machines 
under hreakdown, othcnvisc esseiuially required 
to he on tlie job to meet the pressing needs 


ol ;i pre-detetniined schedule cif jrroduetion can 
he exjreditionsi) repaiicd tor use on the jtrb. 
Ihe values iu\cil\ed Ireing rather small, cei'- 
tain sanction nr (he lelease of foreign excliange 
cannot he issued against US AID Loan, or 
any other Gredils etc., and eonsequentl), free 
foreign exedtange is utilised for purposes of cer¬ 
tain imports. Even though the Import 'Eradc 
Cciitial pcrlicy dcres piovide for such imports’ 
w'ithout a cumhcrsonie procedure being follow¬ 
ed, the moneta)) ceiling b\ way erf value of suc:h 
imports Ixiing Rs. 19,000 only, it becomes dilii- 
ctilt to airange for import of some of the essen¬ 
tially icxpiired itcmis without getting separate 
sancticrirs for release of foreign exchange, cic., 
due to the value of tlie items being much alxrve 
the amount erf ceiling lixed lot this putjrose. 
Ellis tlelaxs the imports ol the parts and tlie 
emergent situations canmrt he met within (he 
manner otherwise desired. 

At the merment, 0.1% as emergence' spares 
can he; imported aniiually for individual pie¬ 
ces of equipment in relation to its capital cost. 
Eor constrncaion c;e|uipment which is liighly 
breakdown jrrerne and has relatixely short eeo- 
ntmiic: life, tliis amount w’as innch too meagre 
and even at titnes the; cxrst crl air-freight ert a 
critical item exceeds the abotc value. The Gom- 
inittcc was, therc;ftr.re, of the ojrinicrn that Irreak- 
dcnvo prone eonstruetiern macliincry has tir be 
treated on a separate jrlane and for this grou|r 
of ec|uipment, the limit should Ire enhanced 
lo atleast 1% of the v;dut; of same make and 
model of ecjuipmeni in use in a particulai pro- 
ject/industiy. Eor example, if the cost of a 
LW-aS Dumper is about Rs. 10 lakhs, 0.1% 
of Rs. 10 lakfis is Rs. 1,000. The cost of tlm 
nicrst of the individual critical pieces of jrarls 
exceeds the aberve value; by mans folds. If in 
a given projec t, there are ten Dumpers of the 
same make and model costing Rs. 10 lakhs 
each the value; of P% makes Rs, 1 lakh oidy 
;ind for a group of 10 macliines, aiinualh Rs. 

1 lakh worth of emergency spams is not a high 
figure, 

4.a.5.2- Delays in clearance of consignineids ul 
customs. 

In so lar as the c;crn.signmc;nts received at the 
sett ports are concerned, the description of the 
items and their commonality to the automobile 
parts also puts to question tlie bonalides of im- 
jrorts of certain items of spare patts. This 
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is particularly coiunxted with the import of 
spare parts lor Duiiipcvs which arc dassifietl 
as "’fransport Vehicles", Mere again, there have 
been cases where the spunsoring authorities 
have to make a special ellort to is.sue letters of 
explanations, or certificates of a particular type 
to satisfy the customs authorities about the bo~ 
nalidc nature of the imports. I’erhaps, the Im¬ 
port f'rade Control policy has to make suitable 
darilications in relation to impOTt of spare 
parts of particular items of equipment, 
specially used on River Valley rrojcc.Ls, and in 
the Mining Sector', This would help avoiding 
delays irr dearairce of consigrrtrrerrts at the sea 
ports. 

4.5. j. ■’). Fi Ifcrages. 

ft also happeirs occasionally that orr arrival 
of the consigiurients of .spare parts at sea ports, 
certartr vital itcirrs, like Bearrng,s, Seals etc., 
get lost or pilfered. While the Coitrmiltce 
wouhl trot like to give arry conrinents whidr 
may carise a r:oritrovc,rsy to arise, it is evident 
that better security arraugerrrents are called for 
to be irrtroduced at the sea ports it such losses 
arrd pilferages arc to be guarded against. I'Voru 
the stand point of equipnrent itsers however, 
certain safeguards coirld be irrtroduced Iry pro¬ 
viding a skcleLirtr staff at the ports of import 
of .spare parts, so that the consigrrinents are 
cleared iirtmediately on tlieir arrival at the port. 
Such stair would also include tire security 
guards. 

4.,hu.4, Remedies against pilferages. 

Some of the projects/Stales and tire Public 
Sector Urrdertakiugs have posted Liaison Ofii- 
cer.s at some Ports where their consigirmenls 
are received, flris has geirerally re.sulted in 
timely dcatiicc of the coiisignmeuts of parts 
and voud) sated the secutiiy of the consigrr- 
irteiUs. Yet in case trf some of the River Valley 
Projects, such proposals for creating J.iaison 
(Organisations on their behalf or on behalf of 
the Slate to which they belong, have not fouird 
favour witfr lire sanctioning authorities. 

l ire total expenditure in crcatiirg such liaisoir 
cstablishmerrts would amount to be fairly small 
compared to the total saving that will other¬ 
wise accure in terms of value of the parts lost 
and the value of tire total loss in production 
due to eontinircd down time of the madriires 
which canorrt be repaired for want of the. pants 
so lost. Additionally, this would save stib.siaii- 


tial arrurunts of foreigtr exchange which would 
be otberwise involved in irnportiug the spare 
parts lor the .second time. 4 he loss iir foreign 
exdraugt arises irrainly due to the fact that tire 
Goveiiimeut coiisigrrmeius are generally not in¬ 
sured and most oticn these are supplied orr 
1' .A.S., basis only. 

ft may, perfiaps, be prudent to have such 
Liaison (Jfficers depirtcd, on bdralf of indiv- 
dual Slates or Gcuiral Ptrrtliase Organisations 
of States so that he could work on behalf of 
more than one equipment owning authority in 
the State and thcr't4ry' redure! the hnanoial bitr- 
deit accruing- to a single project or the eriuip- 
ment owning authority. Cases are not rare to 
qiiote where the mad.uucs had to await some 
critical and vital parts lor over two years be¬ 
cause the same category of items of parts were 
pilfered or- stolen frotn impoited consignments 
more than once from the Indian Ports. It is 
considered most essential that such arrangc- 
nients be orgarriscal under tin- Ceiilral .Mechani¬ 
cal Units in the Irrigation and Power Sector of 
individual Stales, or iir relation to the Public 
Sector Uirdei'takiiigs Iry the respective Depart¬ 
ments. 

4.5.,r.;j. Loansj Credils. 

it.‘ ptocedural time involved in issuing sair- 
s to the release of fmeign exchange for 
unport of spare parts under par ticular Loans/ 
Credits, the subsequent opening of the Letter 
of Credit after obtaining a ‘‘i.ettet of Coimnit- 
nrent , and a "Letter of authorisation” from 
“cornpeteirt authority”, Irciitg fairly huge, it 
occasionally happens that some of the cotisigit- 
ments of imported spare parts await shipment 
fronr the ports ahi'rrad due to expiry of tire 
validity per.iorl ol tlu; Loan,s/Credits. It is rarnsi- 
dered that suth a position can be clearly forc- 
sccir at the lime ot the issue of im])ort licences 
and trect’sstny care takeir to ensure that lire 
validity of tlu: period ol the loan/t:rcdit is 
■snitahly extended. 

Cccasioirally, the snpjrliers abroad who have 
to export the parts against orders from their 
agents irr Itrdia, delay the cxpoit.s when their 
hands are full with orders IVoirr other (oiisitnuas 
ill their countrv, or other ((nnrtiics, fn stieli a 
ca.se, the exports may be so much delayed l.re- 
yond the normally required lime that these 
ci'o.ss the ViiHdity jreiiod. 
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I () aicomiiiodate (. ascs ol: the alxne tvpc, the 
Ijiiioji Minislvy of' Fiiiaiicc and tlie respective 
loan giving- anllioiities could jointly consider 
to make a slipnlation in tlu: conditions of the 
loan/credit to the eflect that a certait) periwl 
of grace would lie allowed for delayed supplies 
by the nianuracturers/exporters abroad, 'rids 
is suggested as ‘6’ tnonths, subject to Import 
Licences Iteing issued ‘4’ months befoie expiry 
of \alidity period. 

4.;).a.(i. Wronir supply of parts ngainst unports. 

In some t tises, foreign manul'acturers of spare 
jtarts have becai supjdying “i7iap|)licable parts”. 
Such parts are suitable for later tnodels of eejuip- 
ment marketed by tlu^ mamd'acturers tvhile 
the jturchaser in India has an older model in 
use. Normally, the ttgent/distributor of ecjiiip^ 
ment in India should clearly define the model 
number, serial numlier etc., of tfie machine for 
whicli the parts are being ordered by him on 
his jtriiuapaks; however, the wrong sujtplies 
have occurred in spite of this. 4'hc net result 
is that in spite of the parts being received, the 
consumer cannot use these for conmdssioning 
the sick machines. 

Moreover, the purchaser in India has to 
arrtinge for a fresli import licence to get the 
correct sup|)ly and simultaneously arrange for 
an export licence lot returning the parts to the 
principals abroad. 1 he value of suth imports 
being rather small, in any case below the mini¬ 
mum value of imports allowed/pernussib)e 
under the US All) Loan ((ienerally most of the 
import ol s|)are parts are made from U.S.A. 
against US .\II) .Non-I’joject Lotitis), the fresh 
imports tire l.o lie made against free foreign 
e.xchange. 

Otic way to remedy the sitiialiou would fte 
to make a maiuhitory stipuialiou for the list 
of goods to indicate in. clear terms the particu¬ 
lars of make, model and seritil number of the 
mtichines for whir li spare parts ;ire required. 
Simultaneousl), itiere may be a stipidatiou 
made in the ordeis phiced on the importers/ 
siqrpliers. stating dearly that in the event of 
wrong supplies fteing made by them or their 
principals, it will bi; their respousiltiliiy to 
arrange with their principals to despatch re- 
plactanent parts free of cost while the wrong- 
supply woidd be arranged to be re-exp>,)rted 
at their own cost in due course of time ami not 
before the replaceiiient sujtplies are arranged. 


4..“)..a.7. l.'L'.C. Policy. 

I he matter regarding delav in imports of 

.spare part.s-.-mainly tire causes altributable to 

the Im])ort I rade Uontrol poliev etc., has 
been dealt with in details b\ the Coumrittee 
of Ministers constituted by the Ministry of 
ItTigation and Lower, Government of India, to 
recommend measures for elimination of delays 
in procurement of Gonstrut:tion litprijmient ;md 
Spare Part.s required I'trr Irrigation and Power 
Projects, 'file recominendalitrns made try that 
C.ommittee generally cover the remedial mea¬ 
sures necessary which have since been adopted 
Iry suitable revision of the I.'l'.C:. policy. Heme, 
these would not be elaborated, airy further. 

4.1). Fatiors Considered lot the System. 

1 he elements or factors which would heljr to 
estafrlish the system or the method erf purchase 
.scientifically, would Ire; (a) a proper inventory 
(.lontrol system and (b) backed Iry an errgani- 
sation manned by jrroperly traimal and cpiali- 
fied personnel, 

'I'he Inventory Gcrnlrcrl System is a science 
fry itself and a great dc.-al erf atteniiirn lias to be 
paid in organising it. Ihis system which would 
be dealt with in details in the later portion 
of this Cdiapter woidd irreradiv cover the follow- 
ing:— 

(a) Specific detailing of lecjidrement of .sjrare 
ptuts in prcrper relationship ter the Year¬ 
ly work-time tafrle of the mat.hines, the 
jrrogressive age of the machine in use, 
the consumption pattern of imperrtant 
items of spare parts in different svsteius 
of the macliine. 

(fr) Identifying the specific: sources of sujrply 
of spare parts witliin the country and 
abroad ferr given items of eipiipmeni. 

(c:) Making an assessment of the lead lime 
involved—from the lime a rec|nisitiim 
is initially prepared, to the lime the 
spare parts are available within the 
country, 

A proper Oiganisation means (a) .Setting up 
the Puichase Organisation, and (ir) I.aying 
derwn the purchase rules and jrrocedine ('Die 
Puicha.se .Manual). 

In seititig up the PureIiase Organisation, and 
laying down the purchase rules and procedures. 
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or pi'ep:it iiig a I’urchase Manual, (lien; are some 
common considei al ions which have to be di> 
lined iieforc detailed uhsetvalious in thi.s re¬ 
gard can ht; made. 

'l.f),]. AV'cd /or jyrcjjter orgauisulion. 

rhe pun base orgairi,sal ions are mainly res¬ 
ponsible Tor processing lire [mrehiise rerjiiisi- 
tions or indents tor proeuremeiU ot spare jrarts 
so that the rctpiired items arc jihysieally recei¬ 
ved in projjer time. I’liis alone < an provide tor 
necessatv insurance against; down time of eipiip- 
inent. What is imfroriant howev’cr, is that 
ipiantilatively the supply siioiild be adecpiate 
to meet the rtapiiremcrits of maintenaiiec and 
repair. This can lie achieved only to the extent 
of indentots’ eompetenee in jnopcrly scaling 
out the retiuiremenls. ’l\-c:hnical settling ot re- 
cpiircments involves intcgitited consideration 
of the (onditions of work, ptittern of work, 
[lopulation of like items of etpiijtment, repair 
and maintcntuiee fiuilities availaliic, the tige of 
tlu; rntiehine, the anmitd working h,our.s and 
the lead time involved in ])rot:urement. 1 he 
purelnise organisiition has, tliertore, to be assis¬ 
ted b\ the eqtiipmcnt ojiertiiives in tramitig the 
indent projiciiy, btiscd on ;i pioper tethnittal 
settle ot requirement. 

Where tt CeiUi ttl Purchase Oigaiiisation coor¬ 
dinates with t( nimiliet ot ,smalk:r projects, tlie 
requisitions and indents tni; similtuly processed 
by eluhhing tlie demands together for spare 
parts lor like/identieal items of equipment. 

Oei iissiontilh , ti settioi'Oflit er is nominated as 
tt foetil ofhter lor teehnietil serutiuy of the lists 
ol siiaie ptuts reem'vcd from, ti mimber of jn'o- 
jeets when ;i (Central Piirehtrse Oiganisation acts 
on their behtilf. 

llj.'l. Scfilitig. 

Sealing ol tequirenienls C’f sptire parts for 
given inmis ot mtiehijies involves the t'oilowing 
steps:- 

1. Scaling of ptovison (by value) tor repairs 
of equipment in relation to service life 
of equipment; 


nient, hut expressed in teitns of etjiiiva 
lent nnmhers of operational homs; and 

4. Going by an esiablishetl st;ale of eonsuin- 
ption of individtial items iiased on re. 
cord of annntil i <nisnni|M ion of rc:pairs 
in ifte past. 

ill addition to suefi technital scaling of re¬ 
quirement, scaling for the proenrement involves 
one more step. J hat telales to the stock posi¬ 
tion of the items included in the ir.d.t;ni/ret|iiisi- 
lion, as well as (piantities tliat m;iy be pending 
stqiplies against firm orders alre.idy jilaced. 

A pnrehase oiganisation would genet ally liave 
to set in getting tlie jioints as above attended, 
so that not only arc tlu: teipiired spare jiaits 
iiitide available itt projier time and to the re- 
(piired extent, but that theie arc no huge scale 
excesses of patts in stock or hlotking of capiial 
in eon.sequcncc theieof. 

4.6.2,]. Inilial priruisifi/iing for iiiiporliul licms. 

Generally s|)eaking, the spare pat ts ol: im- 
jiorted origin to bt: initially pinchascd with ii<;\v 
maehines, cover two years’ retiuireiiient of main- 
leittinec and ojjcratioii. inuther more, these 
supplies amount to 10% to 15/1 of the value 
of equipment; and these are necc'^sarilv indent¬ 
ed along with, the indent for prntureincnt of 
the mael.ii.ne, 4'he range (.if pcrecnlage value, as 
indicated, 10% to 15%, may get extended to tlie 
ligiire of 20% oeeasionallv, if .‘S-.shiits ojieratinn 
is envisaged lor a given work. I'his again, is 
limited to certain speeilu categoric.s of cqiiiji- 
rneiit, which are mostly engaged on lieavv duty 
or have eomponciifs which suller heavy weat 
and tear by virliie nl’ ihe pattieular type to 
which the tmuliine belongs, e.g., a Grawler 
'r.raetor or a Motorised Scraper. .[-leiKC, it is 
the judicioirs di.scretion to lie di.seretelv used 
by the equipment ovviiiug authority in making 
a selection of the jiroper lignre from the range 
from 10% to 20% by way of scale of reipiiic- 
ment of spate parts to be initiallv proi tired 
with the new iiiaehiues. 


2. .Reipiirements based on physical inspee- 
tioii. of equipment at the lime of re¬ 
pairs; 

,7. .Gitkipaled retpiiieiiieiit of e([inpnient 
for a defined period of Iniie—generally 
c:qtiiv iilcni to the lead time for proeu.ie- 


4.6,2.2. liiil.iai provisioning for indigvnoiis 
items of parts. 

Similar eonsidcralion applies to tlu: il:ems of 
initial stqiply of spare jiaiis of indigenous ori¬ 
gin. except that ific: reepiirement n.itiy lie witli- 
in the ligure of iO‘% of tlie (.:nst of macliiiies. 



SiH'li rc(|uirciii(;iils are <>enera]]y limited to tlie 
opeialiojial and maintenance tet|niremenfs ov<a- 
a period ot one working season only. 

4.(>.2.,“). Siiliscqtif'iil prin'isioititig. 

In Older tliat ayailaliilitv ol. e(]iiipment is 
ensured for sustained operation of the machine 
in overall interest of ojrtirnum utilisation and 
maximnm prodnclion., it is again essenlial to 
order out the sjtare parts of imjrorted origin— 
beyond the first ttvo \ears’ retpiirement ;is cover¬ 
ed throngh the initial supply, rvithin 5 months 
of the receipl of the m:iehiiu:s, on the jrroject; 
or it the spart: parts etilalognes etc., arc avai- 
lalih' earlier, even siniLiltaneously, with the re- 
(cipt of tin; machines with the user. Such in¬ 
dents should (Over the rctpiiremenfs of spare 
parts lor first overhaul of tlic machines and its 
inaintcmance recpiiremenls in operation for a 
pc'iiod of one following yetir. This is mainly 
with ;i \ iew to ensuring tiineh availahiliiy of 
s|);ne parts litrsed on the assninption that the 
lead lime in iirocnrement of imported parts is 
IS to 21 .months. 

In vietv of the last growing indigenous inanu- 
faclnre of Karthrnoving Ktjnipineiu in ihe tonti- 
try, it bettomes all the more necesstiry that for 
the itetms of ctpiiptmait of imported origin avtii- 
liilile with various users, judicious planiririg 
in ordering the Inirest mininium cpnintities of 
parts should be made so that after the machines 
have outli\(:d their economic span of life', at 
wliicli sttigct these would be rej)lac:cd by etjuip- 
metit of itidigenous origin, huge stocks of spare 
jttirts should not be left with the user to lie 
in dead stortige in absetice of the machines 
which tvould be scrapped. Ihough this facet 
of the problem itt relation to ecpiipnient of im- 
jrorted origin invites sjtecial attention, the en- 
\isagcd control slnnild have an extended appli¬ 
cation to ordering/import/purclnisc of the 
spare parts in relation to the ecpiipment of in¬ 
digenous origin also. Hence with the overall 
objecl.ivt: of barest minimum investment in 
piitchasc; of spare parts for maintenance and 
rejrair ol the camstruction eepapment, it is 
highly essentitil that proper inventorv croritrol 
system be introdncecl at tlie etniiest possible. 

■1.(i.2.'l. Miiiiinisinir cyilUol indenls. 

In spile of the best, care taken to scale (he 
re(]uirements of spare parts with the main ob¬ 
jective of reducing investments in stcx'ks and 
avoiding idle storage of parts over long periods. 


it is inevitable tlnit the ecpiipment operatives 
would face shortage of some of ihct sptne ptirts. 
■Such rccpiiiements are listed as ‘unforeseen’. 
Forward indenting ot spare parts based on a 
scientific inventory control system and :i pro¬ 
perly established sctile of consumption would, 
no doubt, substantially reduce the list of sneh 
critical items whic.h get to be in short supply. 
It is ;i mailer of general observation that tiliout 
to 10% of the reepnred parts would not 
he available from read)' stochs or from incoming 
consignments tigainst jrending ordeis. Fmer- 
gency breakdowns mav also create such nnlore- 
scen tiemands. 

The possiiiilitv of such recpiiremcnts of cii- 
lical items c:an be niinimisc'd if indenting of rc- 
qnirements is done on I’orcvtnd jrlaniiing iiased 
on half-ycarl)' intervals of time. 

4.0..^. hivniloiy Coiilrol Sysinn. 

In, the act of caealing incentory, tliere ate 
two tnndaniental ejnestions, which must be ans¬ 
wered in every instance, namely (1) How mueli 
to l)u\ at one titnc; and (2) when to buy tliis 
Cjuantity. 

Answers to these two cpiestions niust come 
Ironi a proper ((msidc'i tition and ev;ilnation of 
a number of lactors liaviiig a bearing cm in- 
venUnv and its control. Four ol these lactors 
are fundamental and, w ithout considca ation for 
co.sts camltl form the basis for decision on henv 
much to buv, and when to buy. 'Fhese are as 
follows: 

(1) Reeptirements, or demand, on a unit/ 
time Itasis, Fhis is liased upon inforimi- 
tio.n from proper records and lorccasts 
scliedules. 

(2) Qnaiitilv in stock and on older. 'Fhis 
again is obtained from a proper re- 
cold, held with the: stores organ isal ion. 
'Fhe i.edger Record geiierall)' kept, 
shows stock balances, ([Uantities on order, 
and the Tnaxinium consumption at an) 
time:, or even in given periods of time. 

(,•1) Proemcnictil time:, or lead lime—the total 
Icnath of time: taken to obtain a fresh 

r> 

supply of lilt: item, 

(4) Ob-solcscencc. Consideration must always 
I.IC gi\t:n to the possiliililv ol design 
changes, or other factors, whicli would 
make the partieultir items obsolete. 
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Alteiilion is also (o he given to reducing in- 
ventorv costs anrl accordinglv, tlie followin''- 
consulcraiions ittnst also be added to the above 
list:— 

(i) The ordei iiig- costs- (he ex])cnclit.iiie on 
jtrocessiiig- of pitrchastt orders or the es- 
tablishinent that handles the work of 
prociircTtient f)f the items rccpiiicd, 

(ii) Tnventoiy carrying costs, or inventors 
ht)lding costs, 'riiis factor includes in¬ 
terest rate on atcragc amount of capi¬ 
tal invested in stock, insurance charges, 
if the goods are insured in the ware¬ 
houses, cost of depreciation and obsoles¬ 
cence, and cost of storage facilities (that 
of premises or deprceiatioti of buildings, 
cost of lighting arrangements, air condi- 
lioning arangements ete,, in case these 
are involved for proper storage of some 
of the hems etc.) mainly related to the 
floor space of the storage area in rela¬ 
tion to the partieidar items under consi¬ 
deration, and handling costs. 

While it is not intended to enlarge upon the 
details of itiis subject too elaborately in this 
report, it is considered necessary to touch upon 
the basic dtUails of the Inventory Control system 
in relation to the spare parts lor earliimoving 
inacltines and other constrii<;:tion equipment. 

l.(i.;'i.l. CVt/cgm ic.v of req uirement of Spare Parts. 

1 he spare parts retjuired for any projett, or 
a number of projects could be divided into the 
Following broad categories; 

(a) Regidat' fast moving spare parts 

(h) Slow moving parts 

(c) F.metgency or protective parts. 

liegular Fast Mo-i/ing Spare Parts 

All items whose replacement Ircqueiicy is 
fast and the consumption and usage ean he 
jrredicted would lall in ihis categorv, 'I'he 
(onsumpfion woidd he proportional to the ser¬ 
vice time of the machine (hours or tuiles’ run) 
the number of units in operation, the oper¬ 
ating conditions and other factors such as opera- 
alion efficiency and planned maintenance. For 
earthmoving trpiipment items such as track 
parts, filter elements, brake parts, clutch plate.s. 


hushes, hosc.s, hciit'ings, and other moving and 
rotating- parts, would fall under this category. 
It would lie necessary to stock these parts in 
sufficient tpiantiiics so as to maximise erjuip- 
nient utilisation. The storage of such parts 
ttt project site is better, but cential storage 
would also he nccessarv. 

Stoxv Moving Parts: 

These are those parts which may have some 
pattern of movement, luit the frctjiumcy of 
interval is laiii> wide. Such ptirts may have a 
movetiieiit of one or two in an vear, and in 
some raises, may have movement over alter¬ 
native years. Such infrequent replacement of 
parts is usually at the time of overhauls or in 
emergeticies. 4'hcse should be considered for 
stocking at project site taking into account the 
number of similar machiiu;s in operation. The 
replacement of such parts sliould be done h\ 
the ceiiLial inventorv control. I’ai ts in this cate- 
goi’)’ woulrl lie items like radiators, radiator 
cores, cylinder hetids, tTankshafts, turbo-char¬ 
gers, clutch drums, hulls etc. Slow moving parts 
should he considered for interprojeet trans¬ 
fers, and it would lie essential to keep an ace- 
amiit of the stocks at various locations in tlie 
cenltal inveTitory control unit, 

F.iiiergenry or Proleclive Slocks: 

Ttems under this category should only be 
ke]it in central inventory control. These stock 
items would consist mostly of assemblies or 
siili-assemblies of machines which are nor nor¬ 
mally requir ed, hut are required in cmcrgciK i(;s, 
wlicre the absence of these would cost prolong¬ 
ed shut down of the machine, and result in 
serious loss of production. These items nor¬ 
mally do not have any pattern of movement, 
;ind/or tlicy will have extremely slow move- 
rticiil, and it is virtually inrpossible to predict 
wlteii tney will he required. I'ypically, an item 
in this category nra\ not he rccpiired .for ,-1/4 
years, hut a sudden n-quiremeiit of 2 numbers 
may crop up in one location, or in two sejrarate 
positions. I his would Ire classified ;is a pirrcly 
random occurrence. Investnient of funds in 
such parts is purely a “risk” decision so as to 
overcome cu.stly losses due to down time, llems 
itr this category would he gear box assemblies, 
s]rare engines, dilferentials, generators, motors, 
etc. 
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4.6.3.2. Record keeping. 

The backijoiie o£ a iiiveiitory control 

system is proper records. lire following fiinc- 
lions are absolutely necessary in all inventory 
systems and must be installed at the outset, 

(a) Historical record of machine demands. 

(b) Maintaining a pcrptMual record of cpian- 
titics of eadi item in stock and on order. 

(c) Determination and implementation of 
realistic inventory levels. 

(d) Use of properh trained personnel. 

The data processing can be with the use of 
either tire conventional vi.sade.x/Ivardex system, 
or bv ptnichcd card machines. Specimen cards 
and forms arc givt'u at appendix 4.‘5. 

4.1.1.3. f). Choice of spares. 

If tire matliinc is new, the spare parts selected 
for stocking wtmld generally be on the basis 
of suppliers’ recommendations. 'Ihcy normally 
indicate which of the spare pa.rts arc fast 
moving and shottlcl be stocked based on their 
wide and general expei ience. Ihe details 
should, however, be subjected to scrutiny at 
competeirt level to avoid overstocking of re¬ 
dundant parts. 

Once historical data accuirurlates, then it is 
easy to select the fast moving spares that are 
needed by means of (onsumption .tnalysis. This 
wmrld give a realistic pattern based on acliial 
conditirrns prevalent iir the system. 

Tli..3.T A.B.C. Arialysis {high, medium & lore 
value Analysis) 

Tire firm basis of all inventrrry coirtrol systems 
is the ,\BC analysis by consumption. ABU 
Analysis cnalrles the irrventory control rrtan to 
select the costliest items in thr; inventory and 
thus by concentrating attention on ‘A’ category 
items, he controls ntaxirmmr inventory with 
least ell'ort. It also provides iirfoirnation oir 
movcmeirt of itenrs brr classifying into slow 
and fast categories. 

14.-2 CW&PC/ND/7r> 


The first step in making ABU .Analysis for 
coiisiimplion is as hrllows: — 

Step I 


ftem 

Serial 

Number 

Part 

Number 

Unit 

prirc. 

Consum¬ 
ption dur¬ 
ing a year 
total units 

Consum¬ 
ption value 



Rs 


Rs. 

XXX 

XXX 

fl.OO 

100 

1.100 


The second step is to arrange Ihe items in 


descending order of eonsumptioir 

Step II 

value: 

Item Part 

Consumption 

Cumulative 

S<Tial iNumhnr 

villue 

coUSiUmption 

Number 

(Rs/Ycar) 


1 XXX 

10,2.13 

10,253 

2 XXX 

3 

4 

9,250 

19,503 

Step III 

Diaw a giaplr with ni 

itnber of items on X-axis, 

and eurnulative consumption valtr 

e in Y-axis, 

It w'ill rrormally be 

found that 

the following 

holds good: 

Items 

Value 

t Category 

10% 

70% 

A 

20% 

20% 

B 

70% 

10% 

a 


'I’he first ten percent of items costing 70% arc 
called ‘A’ category items, next 20%, items cost- 
irrg 20% of value ‘B’ category itenrs and the 
lowest consumption 70% of items costing 10%, 
of value arc called ‘C’ category items. 

The secret of good inventory control is to 
concentrate attention on ‘A’ aird MV category 
items, which are onh' .‘)0%, in number, but acc¬ 
ount for 90% in value of cmrsumjrtion or turn¬ 
over. 

If proper care is taken to set; that wherever 
ligure of value is Rs. 100(1 or over in respect 
of individual items oir unit price basis or for 
the total quantity against an item, the items 
could be examined for verifying if basically the 
item is required at all or if the quantity being 






ordcro'fl is reasonable, keeping in mind the con¬ 
sumption of that paiLietilar item over the past 
2 or 3 years and the quantity ordered/iii stock, 
in respect of the items, riiis would help in 
framing the requirements of costly items of 
spare parts on realistic basis and consequently 
tin's would help in keeping deovti the value 
stocks of spare parts at the users’ end. 

4 . 6 ..".,“). Mnximinn and nritnnmrn siock limits 
and quantity on order. 

While sophisticated systems based on k.co- 
nomic ordei Quantity and other economic cri¬ 
teria can be designed for spccilic situation, a 
simple inventory control system based on a 
general criteria is being outlined below. .Sueh 
a sysietn is considered adequate till more statis¬ 
tical data is gathered (in. 2/3 vear.^). 

T.et L —I.cail (Jrtvc in mnniUs hhe (Inin lietwenn llui plaRe- 

incnt fil' indniit tor tlic 
item niul receipt in the 
stores concerned. 

X “Average qn.antltv eniistimed per month in 
nnmbors 

.Ti.“R.O.Tj.i= Re-order level (the nmnlior of units 
in stock and on order tt-hen 
a. liosti indent for tlie item 
is to bo placed). 

At ..hTax-imnm stock at any time. 

()=;Qji,'intily for order 

't otal available— Qiiantity in stock'-f- Quantity on 
order. 


The following Icvcds are recommended, taking 
lor granted that all (piantitics shown are total 
available and not physical eptantities. 


(-alegory 

Maximum 

ROL or 
minimum 

Ol der Qty 

A 

X (L-l-4) 

X (b+l) 

3X 

15 

X (L.|-2)! 

X(l,+2)1 

fix 

C 

X(L-|.-15) 

X (L-yS) 

12 X 


The rnles arc;— 

(a) Dei'er/Cancel orders when muKimum is 
reached. 

(h) Place fresh indents when minimum is 
real lied, 

(e) Order quantity is ctjual to (Maxinunn- 
Minimum), 

it may so liappen tliat in many cases the 
quantity tonld be a fraction. I'ht general rule 
tvould be to round off to the neatest integer. 


However, if maximum and minimnm become 
tlic same qnantit) a differeiuc ol I is kept for 
orderly working of the system. 

For .slow mf)ving spate pails, one or two 
complete sets are kept on the basis of earlier 
consumption and number of poim.s of use, 

4,6.3.6. Centralised inventory control (CIC). 

The centralised inventory control should hold 
in its stock all slow, proiee.tive or emergenev 
spares. No bard and fast rules can Itc given for 
the items to itc kept in CIC. ‘AI’ can bc defined 
tectivc spares to Itc kejtt in C.f.C. should have 
atleast 3 to 4 madiiiies tvorkittg at ddfcrciit 
sitc.s or projects. lu addition, slocks of fast 
moving parts common to all jirojctas must Ite 
kept in the Ceittral Inveutorv Control, 

One wav of taikling ihe itroble.ns wotdd be 
(o carry A R C Analysis of stocks for value field 
ill various jirojeets as on a particular dale. 
The ‘AT category items by stock value will be 
the items to be kept in CTC. ‘,\r can he defned 
as the [list 5% costliest jiitrls (unit rostwise) 
and can Itc taken for Indian ettudiiions as ass¬ 
emblies and sub-assemblies costing mote than 
Rs. 3,000 per item. Hotyever, the exact value 
has to be determined Itv the indisidual CfC 
Cell depending ujtitn llte tvjte of madtines in 
use and the value of the costliest jt iris requited 
for those maehiiies. 

It is inijtortant to note lhat only spares for 
machines which ate ((tntmon to two or more 
projects arc to be kejtt with CK.k When ihcse 
parts are required for rejtlacement on madtines, 
they ate to be transfeiied to the eoneerned jtro- 
jeet fjniekly. 

The decision rules are typical when not 
more than 5 machines are available at the same 


lime. 

Maximum 

Minimum 

Order 

1 

n 

1 

For 10 macl'iines 



Maximi.itri 

Minimmn 

Order 

2 

1 

1 f'IC. 


4.6.3.7. Cardrx cards for CIC 

The specimen Cardex Cards in whidi CIC 
ivilormation is to lie Iiirnished is gi\'cn ai Apjt- 
endix 4.4 which is sell eK|jlanalorv'. Consistent 
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willi ilic pioccduie ill Aoguc, the iiidividuiil iii- 
deiitofs arc supposed to ciicck up the quantity 
ill sLock/oii order in rcsjieci: o' each iicni iri- 
rluded in the lists ol goods. However, it is 
tioi. clearly known il .such a tltcck is being att- 
nallv exercised b\ tlie indentois at the time 
the indents lor purchases arc iiiatle by them. 
M cardex system is maintained properly, ready 
reckoning could be done in respeet ol c|uaii- 
tity on order/iii .stock in respect of each item, 
as also the level of eoiisuinptioii of the indi¬ 
vidual items over a given time. Basically, there¬ 
fore, introductioii of a (yirdex system or any 
other sulistitute system to achieve the same 
objective, has to be properly done at this stage. 

't’here is evidence of impression in some quar¬ 
ters that maintenance of a (kirdcx system is 
more expensive, compared to the conventional 
system of Bin Cards and ledgers. In order to 
illustrate what may lie the cost to maiitain a 
Cardex system, so that iheie may be no wrong 
noiioiis aboitt the cost of maintenance of such 
a system, details have been given in the follow¬ 
ing partigraph to project the probabk: oper¬ 
ational costs. 

The operational cost involved in iuniting 
the cardex system wliitli nmy necessitate cm- 
jtolvment ol .a store-keepers whli a monthly pay 
of Rs. .‘100 each, 2 Siipei visois, expcit in taidex 
systcan, vvith a monthly pay oi Rs. 800 (annual 
expenditure amotiritiiig to R,s. 117,000 to 10,000) 
lor inventory of aO.OOO it'.'iits v ditiiig at Rs. /O 
lakhs to Rs, 80 lakhs. The timoiiirt of expen¬ 
diture is jirstihablc, as this vv-oiild mean ■\% 
expenditure in relation to Lite cost of the spare 
parts (leaving aside the capital co.st of cardex 
svstem). Even it -fth itf the total value--say 
Rs. 20 lakhs i.s removed from dead storage and 
all the idle capital utliciwise involved is made 
more |nodtictive f)) curtailment of such items 
or Ity redtietioii iti the inventories, the expcri- 
dituic of Rs. -10,000 a year would be* aiujrly 
just.ilied. 

TO.3.8. Cunciuyioii. 

f'he irasie elements which enter into eonsi- 
tleration for inlrodiKiiig tlie Inventory Control 
.Svstem are not too eomplieated itt nature. 
However, what is nwessary is the Ittisic training 
in this held in the Inventory Control and it 
mav be a viseful proposition to get some senior 
ollieers trained lot litis purpose. 


With the exception of (.me of the River V'alley 
Projects, namely, IJkai Ham I’rojett, the In¬ 
ventory Control System has not been elfcctively 
introduced on any other project. Amongst 
users of sucfi ec[uipmcnt itt I’liblic Sector (Jiidci- 
takings, tlie NMDC arc the only other example 
to quote for establishing properly orgarrised 
Inventory Control Sysleiit. Hence, the experi¬ 
ence in this regard in the eourrtry is rather 
limited, though the subject by itself is highly 
important, if the costs of iiiv'cirtory of spare 
parts have to be reduced both irr terms of 
stock values arrd in terms of inventory cariying 
costs. 

‘1.6.a.*). NotisUiiidcH'dis/ilio/i makes inventury 
coiilro! diffititU.. 

'I'hc reason for most oi the users of equip¬ 
ment not resorting to Irivcntoi y Corrtrol System 
in the matter of piocuicment of spare parts eU:., 
is that tire standardisation aspect could not be 
achievetl to tire recpiired/tlcsircd ex lent. Each 
major user ol ecpiiptnciu is faced with the pro¬ 
blem of Itaviiig to buy the eipupmcirt irased on 
cheapest price (because tin' etpripmerrt has been 
of imported origin so I'ai and the hnatreial sti¬ 
pulations tor such pnrdia.ses have been govern¬ 
ed more by the concept of “Cheapest buy” in 
monetary terms rallrei than the “iilc-time-con- 
cepl” of the price of tlie equipment to be pur¬ 
chased). The huge assortment of nittkes and cate¬ 
gories of equipmerrt amassed on eadr major ope¬ 
ration, makes it difficult arrd cunrbersoiue for the 
irrveirtory Control Systenr to he elfcctively execu¬ 
ted at nrosi of the River Valley Projects, a miiri- 
mimi of 6 to 8 nrakes of equipment are in use, 
if trot more, f here .ire cases to ipiotc where 
even 15 to 20 makes of cip.dprrreitt have been 
put to use. In the matter of Power IJirils J.)iesel 
Errairtes itrstafled on these nraehincs, however, 

O 

standardisation has been achieved to some cx- 
tciit. But even in this respect, a minimuirt of -f to 
5 makes of Diesel Engines arc in use on dillei - 
ent itenrs of equipment. 

•1.6.4. Piucltasr. Manual. 

Whereas according to the pre.sent methods 
atttl systcm.s, the steps as indicated in para 
4.4.5. are being followed, it may be necessary 
to indicate that a unilied procedure is not see¬ 
mingly beirtg followed with a view to elimi- 
rrating possibilities of delay in the jirocess of 
procurement of stores, for rtrstance, tbc fram¬ 
ing (jf requisitions and indents, notices inviting 
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tendeis, evaliuilioii of tenders and jrioviding 
proper leniis and eonditioiis for supply ol' the 
goods against linaliscd pureliase orders, do iii- 
\ole delk:icni:ics of soiiit; kind where the nlti- 
niate plaeeinent of orders gels delayed. It is of 
ntiviost iiiiportance ihat the format of all docu- 
inenls for processing the requisition of sjjare 
parts to the point of placement of purchase 
oiclers for supply of spare parts, should be clear¬ 
ly defined rvith all necessary technical and com¬ 
mercial points covered therein, in terms of pre¬ 
cise writing. Only then wdll it be possible to 
reduce the time taken to finalise purchases to 
the minimum possible. The procedure, system 
and method of prttcurement avc integrated into 
a volume called the “Purchase Manual”. The 
Purchase Manual lavs down clearly the set of 
rules to be followed in processing tlie retjuisi 
tions or puichasc recpiests to the point of phy¬ 
sical deliver) of the items to be purchased into 
the Stores, I’hc Manual also includes the set 
of profomiae to be followed for repotting sta¬ 
tistical information in relation to procuremc'iit/ 
purchase of parts as wall as the value actount 
of inventory and the elements of costs which 
get involved fot linally determining the “issue 
rates’ of the spare parts for their use on the 
machines. 

The Purchase Manual is the main ‘guide 
book’ providing rules of procedure, methods 
and systems of puichasc not only in respect 
of the items of .spare parts for equipment, but 
also for purchase of any other stock items of 
materials etc., retpiited for the paiticular works 
where the equipment is also employed on the 
job. 

It is customary for any major project—be it 
related tti construction work, mining, road¬ 
building, laud reclamation etc., to have a se¬ 
parate set of rules to govern the procedure ol 
puichascs. Wliile there may be some func¬ 
tional dillcrcnccs in the set of rules- -specially 
those related to powers delegated to the officers 
in chaige of the project, or those associated with 
the work on different jobs or projects, basi¬ 
cally lire method and system of procurement 
of puichasc wmuld be more or less, the same. 
In most tascs, the terms and conditions wdtich 
lorm a part of the riirchasc Orders in their 
final form, arc almost identical except the mode 
of paytnent, or terms ol payment, which vai\ 
to some extent, depending upon the local con¬ 
ditions on a project, its geographical location 


and the mode of transport of goods to be sup¬ 
plied. Hence the nature of variables is limited to 
the evaluation of certain factors in monetary 
tcrm.s while, the fundamciual elements remain 
the same. 

In evolving tlie Manual of Purchase in ativ 
(iovernment Dcpartincm;, a Public Sector 
Undertaking, or on a Project, the main gui¬ 
dance is generally taken from the Manual ol 
Purchases developed liy the DOS k; If. 

The forms ol’ reporting, hovvevei', vary a lot 
from one work to another, eonsistent with the 
functional aspcit.s of the coramoditics to be 
ptircliascd. I'hese are devised and linaliscd by 
the individual project authorities/jmrehase Or¬ 
ganisations, to .stiit the convenience of the acc- 
ouiitiiig svstem in use, 

4.7 Surplus Stock 

4.7.1. Dead Slock nitd Ohiolclc Slock.. 

ft is the observation of the l.loinmiltcc that 
substantial stocks of spare parts lemaii unutilised 
and undisposed even long after the completion 
of the work on which the equipment was em¬ 
ployed. 'Uhis would rclcr mainly to the work 
done in the River Valley Projects, where a time 
bound programme is followed and not the pro¬ 
duction jolts as in the .Milling Sector. From 
the statistics complied, it is seen that spare parts 
worth about 10% of the value of eipiipmciit 
were left as surplus on (oinplction of the project 
work, ft took about (i to 8 \eais to dispose of or 
rehabilitate altoiit uO to (i0% of the rcsidtial 
stocks, wliilc the remaining 40 to .40% stoi ks were 
left as ‘dead stock’. In due course of time, 
the spare part.s which belonged to certain makes 
and models ol machines, proved to lie obsolete 
due to equipment of more recent origin having 
been in u.se on oilier projccis, while ihc old 
cquipiiicut had complctcl) outlived its useliil 
.life, either on the project where the stocks arc 
held, or on other projects where the etjuip- 
ment was sulrsequently ti aiislcred. I bus, about 
.4% of the total stot ks of spare part.s (in terms 
of value of itic total receipts on the project 
considering life time) were left out as “dead 
stock items”. 

4.7.2. Ijisscs on Slock. 

.Since the inventot) carrying (.:osts also make 
an important item of costs, in overall ojietaliou 
of ct[uipmenL, it is necessary to consider a point 
or !wm ill iclalion to this. Besides the amount 
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o£ tiipiuil iiivestiiumt uiude in the stocks of 
s])aic [Kiris, the interest cliaigcs that would he 
accruing year alter year, on the capital cost 
so invested, as well as the expense that would 
accrue b) way of storage space provided to hold 
tire stock, ilie iiiaiii factor to be considered is 
that of hrsses on stock due to physical detcrio- 
ratiern or shrinkage or the obsolescence costs. 

In accordance with an analysis made by the 
NMDCl, the ituentory holding costs ainount to 
15 to 20% of die \alne of the spare parts held. 
I'liis would icllect the: inagiiitude of the annual 
recurring costs on Irolding such inventories 
without turnON'e]'. 

4.7.'!. 'J'ransjei of Dead Slock. 

rtiere are cases to ejuote where, on coinph;- 
tion of work cm a projc:c:t, the: whole lot of 
sjKire parts available: for a particulat tnachinc 
were transferred with the: machine to the trans¬ 
feree project, j’hese slocks of spare parts con¬ 
tinued lo he: Iteld at the transferee ptojcci ware- 
lionse without much turnover or usage. The 
iuveutory holcliug costs were being incurred 
while holding suc:h items in ‘dead stock”. 

It therefore, bc:c:on.ies necessary that the pio- 
jects sliould not iransfer sucli stocks of spare 
parts wdth the; mai:hines, cxcc;pt to the extent 
of uansferring such poriion of the stocks as 
coidd lit: readily utilised by the transferee pro¬ 
ject. M he balanc:c stocks sliould be: disposc;d ol 
to be best adavantage of the project. 

4.7.4. Asiociuling deulcrs for disposing of Hie 
surplus stock. 

I he Committee have also cemsidered the pos¬ 
sibility of assistance bc:iug altorded by the accrc- 
dilecl agents erf ec,|uipmenL in the country in dis¬ 
posing of Stull ilems of sinplns spare parts' etc. 
.Siu:ii dealers of ec[iii|)rucnL keep importing spare 
jiarts agaiiisi new reejuisitions/indents received 
by them from various users of ec^uipment in 
die country. Most of these items of spare parts 
being of im})oited origin, valuable foreign ex¬ 
change is expended in making fresh imports 
of the itc:ms while some of the rec[uired items 
would still be available as sin plus with the pro¬ 
jects. If tlic: dealers of cicpiipnient are furnished 
with lists of surplus spare parts by every user 
of ec[uipnieiu in the Covenmicnt or I’ublic: 
Sector, thc:v can alwins apportion the available 
items of spare parts to the new rec[uisitioiis or 


indents received by them for import of spare 
parts and divert such items to the [)iospec:tive 
indeiitors thus savin!>' the \aluable foreign ex- 
change that w’oulcl be involved in fresh imports 
of the items, 'rirc dealers could he paid certain 
service cliarges for such co-ordination. 

'Iho sale value or such items could be rclaled 
to the present day market price as the pros¬ 
pective purchaser has even otherwise to inc:iir 
that expend it lire through new purchases from 
aliroad. In this process, the dc:alers’ service: 
charges could be projterly met with hv tlie 
stcK.k holders and the: balance atnoimt would 
not he upset seriously to invite any serious 
aiicfit objection from financial angle. [.lait of 
such premium of pricx could also oil-set the: 
losses inc:urred due to shrinkage or losses, or due: 
to expenditure b\ way of inventory holding 
costs of the suipius spare parts, ft would not 
be a matter of making a prolit, hut onl)' to 
make adjustments for the losses and other 
costs itormall} involved in bolding such stocks 
of .Sparc parts, 

4.7.5. Ccnh'dl Cell for Surplus Disposal. 

'I’hc (kmimitte also feels that a Tciilial Tell 
may be i:reatc:d for ilic purjxisc; of suipIus dis¬ 
posal, who would keep the tecords of all sur¬ 
plus stock and arrange: to dispose them of 
through transfer or sale. A .Study (.roup has 
to he created in tfie hrst instance to go inin 
the details to lay down the organisation and 
functions of the Tell. 

4.8. Summtiry of obscivations and Keconmieii- 
dations. 

liven thoLigli every major usei of ecpiipmcnt 
has a hdrly well organised estaltlishmcnt lor 
proeiirement/pu)chase of spare paits, ibcrc: is 
c:videnc:e of hick of c:ontri)l in the si/c of the 
inventory of sjtare parts. Jhisic assessment of 
recjuirement isf spate ptiiis is gencrallv done: 
by junior officers, tvlio do not have ;i clear 
knowledge of the history of performance of the: 
imichinccs—types of breakdowns diaing the 
period of operation, their frec|uenc:y, the de¬ 
tails of repairs carried out and the [rarts cem- 
siimcd etc:., etc:. Neither do these olficers have 
an understanding of the future recjuirc:inenis bv 
way of identification of jsarls which would be 
recjuired for future rejuiits. 
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Some times )oi imported ecpiipmciit wiikh is 
likclv to be replaced by itidi^etiuus eqiiip- 
meiK ill the netii futme, spare parts arc pro- 
( iired ill abimdtimaa 

I lie siuiatioii would improve it senior offi¬ 
cers, having a background ot txpeiicncc in 
working rvilli cqtdpment,. tlieir .repairs and 
maintentince, arc tissigncd lire 'work of pre¬ 
paring lists ot rctjiiiiemenls ot spare parts. 
J liev should be turthcr guided by statistical 
data compiled b\ ti well organised i.nvcntory 
doiUrol (iell who should develop a clear pat- 
tern about the consumption of individual items 
ot spare parts in din'ereut classilicatioiis, value- 
wise. 

t he puiihase organisations face handicap 
in procinemcnt ot imported items borne on 
1)(;S&D Rate Conliacts. this results tioin the 
testrktions ;uid limitations in the vaiue of iden- 
lilied ifstrieted items, that can be imported, 
the limited value ot licence given to the Rate 
Conliact holders :it longer intervals ot time, 
etc. Nonavailability ot Rate lists in respect ot 
items iuclnded in supply ordeis, not only at 
the stiigc ot placing the supply order, but octrr 
si(.mallv even when tlie consignee invoices ate 
received, make it diffient tot the pnrthase or¬ 
ganisation to si/.e lip the value ot tlu^ jn.ncli;ise. 

In relation to Rate tlontiricts tor indigenous 
spate ptirts, cjualitv’ ot parts is often not upto 
die rc(|uired standttrd, or in some cases, sup¬ 
plies arc eiiher Jiot mtide or inordinately 
del;t)’ed. 

VVheve'as perpetual review ot inventory of 
spare ptirts is one ot the most important tnne- 
tions ot any stock-holding organisation, this 
is not done in (iractiee. bor various reasons-- 
partly attrilnitcd to lack ot invemory control 
and partlv to basic assessment ot requireiuent 
being el l oneou-s, the spare parts stocks have 
been monnting high with individual users ot 
etpdpmeiii. It pcipetnal review of inventory 
is carried out, the surplus items or excessive 
stocks could he. stuttibly disposed of, causing 
leduction in invcstmcnl.s and simultaneously 
making them tivtiilable Icir gtiinltd use b\' the 
ucedly users elsewhere. 

Processing requi-sitioiis ot parts tor proenre- 
iiKint at longer iateivals of time—one year or 


longei', I'csnlts in bigger lists ol cntitttl items 
ot spare put ts which are to be j)rocuri:d cmei- 
genily- soiiietiuies these lake the shape of panic 
pureliases. do regulate this process, lialt-ycarly 
indents would be a btater ptopositiou. the 
statutory limit imposed b\ the Impoit Jdtide 
(amtrol polit:)' in the import ot emergeney 
spare parts at 0.1% ot the capital cost ot equip¬ 
ment, also necessitates indenting ot parts in 
this manner. ,\11 the same, in order that tlie 
emergenev requirenicnis iire suitably met to 
the extent, these essentially tiriso on work with 
earthmoving machines, etc., the limit for eiiier- 
genev imports has to be inereti.sed to 1% ot the 
capital cost ot eqnipment each year. It is tdso 
iinpoilaiu that these licences should be issued 
most expeditiously. 

Iti conclusion, it can be stated that it the 
established methods, systems and pioccdincs 
oJ jnirclut.se h;i\e to cdective, the following 
steps would have to be taken:--- 

1. Kai:h major user of equipment should es¬ 
tablish a seicntiric inventoiy control system. 

2. d’he scaling of retpiiremcni.s ot .spate parts 
and preparation ot indents tor procureinent 
ot same should be done by senior experienced 
officer, who have the rtiquiicd knowledge ol 
equipment and their perloiniaiice t haractcris- 
tics. 

1), In order to reduce the si/.e ol inventor) ot 
spare parts in a sector, in a .State tollcetivcl) 
tor various small sized projects, t.cnti:il I’nr- 
chase Organisations should be set up lor pro¬ 
cessing the retjuisitioiis tor jtiocinennatt ol 
paits. They slionld be assisted by inventor) 
Oontrol Oells tor propel assessment ot the level 
of stocking ot the p;nls with the due consider¬ 
ation to the eonsnmption pattern, the jariod 
ot time for which the spare pans planniiig is 
done, the lead time ot procmemeiit etc. 

4. Perpetrnd review <.)t inventory should lie 
oiganised. Disjrosal ot surjtitis spat e jnn ts iden- 
tilied as a result: of such leyicw, should be 
underliiken by a Central Cell in a State or in 
a Sector. 
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I he DCS ie 1) i»a) exaniine the reasons 
wliy the Rate (^ojitrael; holders cannot, stick 
to the delivery schedures, furnish price-lists of 
jroods ordered against rate contracts and ex¬ 
pedite finalisation of talc (ontracts. Tn res- 
pi:ct of rate contracts for indigenous items, a 
more metitiilotis check may Ite exercised in 
identifying the esttiblished facilities, technical 
know-how on part of the manufacturing cem- 
cerns, the research atid development and design. 


set np available with them and the goods being 
tictually tnannfactured by them at tiu; time 
the new items of spare parts arc planned foi 
maruihiciure iry them. The cpnility control as¬ 
pect will be betler covered bv this process. 

t). livery major Rrojeet/State s.houhl prepare 
ihircha.se .Manuals incorpetrating tluaein, the 
rides, procedincs and systems of procutement 
which will serve as guide for materials manage¬ 
ment. 







CHAPTER r. 


REQUIREMENT OF EQUIPMENT DURING THE 4TH FIVE YEAR 
PLAN, IMPORT SUBSTITUTION AND STANDARDISATION 


5,1. Requirement during the 4th Plan 

5.1.1 77/e Basts of Assessment 

1 he cxerd.se on a.ssessnicnt of requirement of 
equipment would basically involve eou.sidera- 
tioii of, (i) adequacy or inadequacy of the avail- 
;d)le ctfuipineiii loi- the works/.schemes under 
execution, (ii) tidditional requirement of 
equipmeut: h\' wa)' of replacement of old equip¬ 
ment on tlie continuing schemes, and (iii) addi- 
tion.s to he made for augmenting the new 
schemes identined for development in various 
.sectors. 

5.1.2.1 Adeqnacy or inadequacy of available, 
equipment 

d'he adctpiac}' or otherwise, of the available 
equipment, in relation to the ttirgetied pro¬ 
grammes of work in dilferent field,s, where such 
equipment is cmjtloyed, is a direct result of the 
ha.sic phmning inilitilly done in providing the 
equipment for particular activities. 

In the past, there litive been some short 
comings in the Itasic exercise of plant 'planning 
in as much ;is most of the u,sers of equipment 
in the cotmtry, who arc located in Government 
.Sector or Public Sector Undertakings, have been 
guided in their assessment of requirement of 
erpiipment b)- the nmms of production bv indi- 
viduttl items of equipment as fixed bv the manti- 
factiircrs of equipment tibroad, or in some ca.sc.s, 
by the guidelines set forth in terms of produc¬ 
tion acliieved by some of the users of similar 
equipment in the country. In both these ea.ses, 
however, proper consideration has not been 
given to the exact conditions and situations in 
which that eciuipment was employed, and the 
likely inqnovemcnts that could be made in over¬ 
all management and control of the ecpiipment, 
so that Iretter production i.s acfiieved with the 
available equipment Iry ensuring optimum uti¬ 
lisation thereof. This conclusion is based on 
the fact tluit ceitain time-bound programmes 


have been executed with the help of ecpiipment 
.so .selected, rpiantitativeh, irased on the guide¬ 
lines and norms previously established or re¬ 
commended, while the overall utilisation of 
equipment has been much bclo,v the expected 
standards. T'he average titilisation of ccpiij)- 
rnent in the muntry is around 40 to 50%. Of 
course, this consideration cannot lie isolated 
from the prolilerns faccxl by an avetage user of 
e(|uipment in getting the ref]uircd maintemmee 
.supplies by way of spare parts etc. 'bhese jiro- 
blenis are of great consequence when related 
to the policy anrl rules governing import of 
spare jiarts, which is a matter liesond the con¬ 
trol of the equipment owner. 

Hence, it is rather difficult to give a concerted 
opinion on the adequacy or inadequaev of the 
available equipment in relation to paiiiciilar 
job.s, where these are employed. 

All the same, it is gratifving tc' noie tluu an 
average owner of ecpiipment in the Govern¬ 
ment/Public .Sector is now well seized of the 
aspect of engineering economy and equipment 
economics, in order to make the cost of the end 
product produced liy the,sc machines cheaper 
even with the rising costs of ecpiipment, laliour 
and materials. A good deal of attention is now 
being paid to the operations research, and tinie- 
and-methods-studies in fields where intensisc 
u.se of such eciuipment is made. 

.5.1.1.2 Ueplnrernenl 

In so far as replacement of equipmeut and 
additional requirement thereof in consequence 
of such replacement is concerned, this arises 
only in such areas of work wheie continuous 
use of such ecpiijtmeut is made on jolts, ivhich 
have to last for fairly long periods of tinie- - 
in some cases even 50 to 40 years, 'i'hc pro¬ 
duction of coal, lagnite. Iron Ore, minerals and 
metals etc., are the (ields where sue h. i.s the 
case. On construction works—building of 
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Dams, Canals, Roads etc., the equipment does 
not spend its entire useful span of life on the 
job. On completion of such works, the residual 
value of equipment is generally known to be 
.‘10 to i0% of. its initial acquisition cost—though 
in exceptional cases, the residual value is as 
high as 50 to 60%. Only in exceptional cases, 
where large volumes of work have to be done 
u'ith machines on multipurpose projects, like 
the Beas Dam Project, the Nagarjunasagar Dam 
Project, the Hiiakud Dam Pi ojcct etc., etc., that 
additional requirement of equipment arises at 
certain stages during ttie construction period, 
in terms of replacement of the old equipment. 
Most of the times therefore, certain amount 
of surplus equipment is left behind on com¬ 
pleted projects and such equipment can be 
utilised profitably on other contiiruijig or new 
schemes. 

1 here is, however, a general tendency on 
part of the project authorities handling new 
schemes, not to take the old, used, surplus equip¬ 
ment from completed projects, except for cer¬ 
tain minor items of works, tinlcss the scheme 
as a w'holc is of a very small magnitude warrant¬ 
ing use of equipment for every short pv“riod of 
one or two years. The status so obtaining is 
manifest from the difficulty experienced by most 
of the completed projects in rehabilitation/ 
disposal of surplus equipment. Sometimes, 
even for the medium schemes in the Irrigation 
and Power Sector, such old equipment is reha¬ 
bilitated on the job with some hesitation. 

5.1.1,,*! Additional requirement for new schemes 

In so far as the additional requirement for 
the new schemes is concerned, the reckoning 

o 

in this behalf starts from tire f)asic plant plan¬ 
ning exercise. Integration of various factors 
like phased programme of warrk time-wise, the 
quantities of individual items of works to be 
executed in given periods of time, the financial 
estimates of work to be done, the facilities avail¬ 
able for maintenance and operation of the 
machines including repairs, has to be properly 
done. Unfortunately, the basic formulation of 
the schemes at the stage of preparation of pro¬ 
ject estimates, is void of detailed analysis of 
the annual programmes of work while the esti¬ 
mate of requirements of equipment is included 
in the project estimates are still indicative of 
the type.s and quantities of equipment that may 
be purchased. It is only after the work on a 


new scheme has commenced, that the exercise 
of plant planning is made afresh and is continu¬ 
ed to be done over a fairly large span of time. 
Procurement of equipment is further controlled 
by the financial resources available for invest¬ 
ments unto cost of equipment from time to 
time. Hence, this remains an indeterminate 
factor due to such conditions of suspense. No 
doubt, an attempt is alwavs made to foresee 
tbc total requirements of equipment well in 
advance, but in effect the constraints on finan¬ 
cial resources defeat the purpose of precision 
in making proper and final asse.ssmerit of re¬ 
quirements of equipment. 

Sometimes, lack of adequate data regarding 
availability of materials to be handled by the 
equipment also makes the assumption of re¬ 
quirement of equipment rather indeterminate. 

Yet another factor whidi nmkes the as.sess- 
ment of requirement of equipment foi- a parti¬ 
cular project rather indeterminate is the possi¬ 
bility of work on the project lieing awarded to 
contractual agencies. Whenever a portion of 
the work is allotted to a con tractor, the con¬ 
tractor employs his own equipment on t!ie job 
and therefore, the project authorities do not 
make investments in this regard. The extent 
npto which apportioning of work to the con¬ 
tractors and the departmental agencies is finally 
done, cannot be conveniently deteimined in 
advance. More oltcn, such decisions are taken 
based on availability of the resources at the 
command ol the project authorities—equipment, 
man power, materials etc. Hence, this factor also 
handicaps the assessment of requirement with 
precision. 

Hence, in relation to a given period of time— 
like a Five Year Plan period, the pioject autho¬ 
rities cannot always pha.se the programme of 
procurement of equipment with precision. At 
best .some forecasts of such requirements can 
only be made. 

.5.1.1.4 Integraled exercise—a colossal effort 

Hence, if an integrated exercise is to he car¬ 
ried out in making an assessment of the require¬ 
ment of equipment for the future, various 
aspects as defined above have to be taken into 
consideration. How'cver, for this to be made 
feasible, a more elaborate exercise is to be done, 
which the Committee have found it difficult to 



do in view o£ the colossal effort that may be 
involved. Accordingly, the Construction Plant 
and Machinery Committee have collected statis¬ 
tical information relating to equipment avail¬ 
able in the country with most of the u,sers and 
the component thereof surplus with them. 

5.1.2 Appraisal of Available Equipment 

5.1.2.1 Census of equipment 

The total value of equipment available in 
the country is estimated at Rs. 3,500 million, 
and 20,000 in number. Approximately 6.6% of 
the available equipment (by value) and 12.5% 
by numbers, is shown as ‘Surplus’. Further 
mote, ()6% by numbers and 75% by value, re¬ 
flect the quantum of equipment in working 
condition in relation to the total available 
equipment. 

5.1.2.2 Major users 

The major sectors using such equipment arc 
the following: — 

1. Irrigation and Power Sector. 

2. Mining Sector (including N.M.D.C., 
N.C.D.C., Neyveli Lignite Corporation, 
Hindustan Steel Ltd., Mineral and Metals 
Department, Cement Industry). 

3. Rehabilitation Reclamation (Organisa¬ 
tion. 

4. Directorate-Cencral of Border Roads. 

5. Agriculture. 

In a huge number of cases, in the areas relat¬ 
ing to the above defined sectors, private agen¬ 
cies own fairly large fleets of equipment for 
doing similai'/identical work with equipment. 

The statement prepared by the Committee, 
showing distribution of equipment in difterent 
■sectors, is at Apirendix 1.1. In this ca.se, how¬ 
ever, grouping of equipment has been done on 
a slightly different consideration by identifying 
the sectors as follows: — 

I. .State Government Departments (includ¬ 
ing Irrigation and Power Sector).* 

II. Central Government Departments.* 


*The Value of equipment with the In-igatiou and 
Power Sector is Rs. 1,350 millions, as shown in 
Appendix 1-7. The balance amount of value in 
Appendices 1.3 and 1.4 would represent the value 
of equipment with other Departments under the 
State Governments/ Central Government. 


HI. Government bodies/Corporations/Pub- 
lie Sector Undertakings. 

IV. Private Bodies. 

5.1.2.3 Broad categories of equipment 

Ihe broad categories of items of construction 
plant and equipment in use in the country, are 
as follows: — 

1. Exploratory equipment. 

2. Power generation equipment. 

3. Earthmoving equipment. 

4. Tunnelling equipment. 

5. Quarrying equipment. 

6. .Crushing, screening & processing plants, 

7. Concreting eejuipment. 

8. Road building equipment. 

9. Liansport and material-handling cej^uip- 
ment. 

10. Compressed air equipment. 

11. Misc. equipment. 

On sampling the information relating to 
census of equipment available in the countrv, 
it is observed that 80% of the value of equip¬ 
ment in use is covered by one category, viz., 
earthmoving equipment, which is compressed of 
the following items: — 

1. Excavators-—shovels and draglines, cranes, 
bucketwheel excavators etc. 

2. Crawler tractors and front-and shovels 
mounted on crawler tractors. 

3. Off-the-li ighway-dumpers. 

4. Motorised scrapers. 

5. Graders. 

6. Wheeled Tractors and loaders. 

The remaining 20% items of equipment are 
comprised of assorted items under clifferent cate¬ 
gories mentioned above. 

Hence, for purposes c)f assessment of require¬ 
ments of equipment and relating this to the 
established indigenous capacity from standpoint 
of import substitution, the study made by the 
Committee is mainly related to these main 
items of equipment. 
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5.1.3 Axsessnicni, made by Ike Working Group 
joy Con.slruclion Equipmeul in 19(18 

"i he Woi'Liiig Group for Cotrstnirtioii Eqiiip- 
jiKMil: constituted by the Ministry of Industrial 
Developittcnt and Gonipany Adairs in 1968, had 
made ;in assessment in rcsirect of annual re¬ 
quirements of ccrlain selected items of equip¬ 
ment during the 'Ith Plan ixTtod. f'he items 
ttnd the t[uantit;itive requirement against each 
as indictiled in the report of the Working Group 
;nc as follows;— 

Nos. 


1. ExG;.i\'aU)i'8 3/1- cu. yds. . . . .23 

1 2 - to 4^ cu. yds. . . .113 

(> cu. yds. . . . .14 

2. CJniwk'.r InicLovs 120'-130«200 h. p, . . 200 

223^300 h. p. . . . 123 

300 Ii. p. and above . . 30 

3. Duni]jcrs: 3-G-'l'ca])acil:y ... 75 

Ij-IG-T capacity . . . 200 

2U-23-T capacity . . . 200 

33-T and above . . , 100 

4. Motorized Scrapers 7/12 cu. yds. to 24/30 

cu. yds. ...... 73 

5. Motor Graders . . . , .30 

G. 4’rojit-ciid Loaders (on Crawler Tractors) 123 

rroiit'Cnd loaders (Wheeled) . . .50 

7. Mobile cranes lO-T to 43-T capacity . 75 


In terms of sale value of these items, the esti¬ 
mated annutil rccpiircraent were as.sc.s.sed at 
Rs. 780 million. 

It w'tis also estiimitcd tlnit the export poten¬ 
tial woidd be of the order of 10% of total 
})roduction. Hence, the value of ihc balance 
ecpiipment expected to be sold in the country 
was of (he order of Rs. 700 million a year. 

Asscssmenl oj requirement jar the remaining 
period.. 

In view of the emphasis l;ud on completion 
of the work on continuing schemes on Irriga¬ 
tion and Powei Projects during the 4th Plan 
period, better utilisation of the installed t:apa- 
dty of plant and ctpdpment in various other 
iudustjies and (lie enrh on inqaorts, the addi¬ 
tional demands or rccpiircments of equipment 
were not largely generated during the first three 
years of the 4th Five Year Phm. As of the 
present, however, with the concurrent mid-term 
appraisal of the 4th Five Year Plan and pro¬ 
jection of the envisaged dcvclojtment activities 


during the oth I'ive Year Plan, a cjilfercait pic¬ 
ture of the future pattern of lequiiement of 
eonstruetion plant and equipment is getting- 
developed gradually. In so fai- as the remain¬ 
ing two years cjf the Plan are tonceined scmie 
new schemes have been approvetl and the De¬ 
partments/.Sectors councerned have initiated 
action to create additional resources by way of 
equipment, materials etc, to boost op the pro¬ 
grammes of work in this jaeriocl. This sudden 
spurt has caused a slight imbalance between 
the availability of equipment and the reciuire- 
ment; and as a result thereof imports of ecpiip- 
mciit have become necessary even in categories 
which are cnireiuly being manufactuied in the 
country. Such imports laigely relate to the 
work being done in the Iron-ore Mining Sector, 
Coal Mining Sector and the Irrigation and 
Power Sector. 

The icquirement ol additional equipment in 
these Sectors during tlie remaining two years 
o£ the 4lh Plan, as iiidicated by some of the 
Major useivs, is as follows; — 

1. In'igation & Power Sector . . . 400 M 

2. Iron-orc Mining Sector under N.M.D.C. , 15.1 M 

3. Goal Mining Sector under N.G.D.G. . 150 M 

In view of the laige number of indeterniinate 
factors which influence the formidation of esti¬ 
mates of wotk and resources the individual Sec¬ 
tors wl)o arc the main irscrs of such equipment 
have not been able to make a precise assess¬ 
ment with regard to items of e({uipment and 
the quantities against each that thev would 
like to add to the existing Hcct during the 
remaining period of the 4th Plan. .Ml tlie same, 
if the value of eciuipment purchased in tlie past 
by sucli users in the country is to he an index 
of the future demands, the following figures 
may provide an interesting study in this res¬ 
pect : — 


Year 

No. of iTiaclunGs 
purchased during 
the year 

Purchase value 
thereof 

(Rupees Million) 

1969 

940 

330 

1968 

917 

240 

1967 

1066 

320 

1966 

1331 

250 

1965 

220 

390 


Total Rs, 

1330 million 


Thus, at an average, the annual purchases 
of equipment during the ,7-ycar period 1965-69 
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ailiountecl to Rs, -JOG million tippioximatcly. 
Almost 75% ot this oquipmmu wtis ol imported 
origin, while the remaining 115%, ol indigenous 
origin. 

d’he inlormation collected by the Coimiiittec 
also indicates that during tlie year 1970 addi¬ 
tional equipment worth R.s. 210 million appro¬ 
ximately was pui'cha.sed by them, i'he tonqrara- 
tively low ligure of tlte.sc additions in the year 
1970 further substantiates the consideration that 
the work on continuing schemes has to be push¬ 
ed up while the development programmes of 
the future were yet to be mote precisely decided 
upon. 

Consiuermg the value in terms of the present 
day market prices, i]i rc.spcct of indigenous 
ecpiipment there has been an increase of 25% 
above 19()8 prices. In respect ot the imported 
exjuipmcni ;dso, theie is about 20% increase, 
while the cost of indigenously manulactured 
items is about 2.5% above the comparable coun¬ 
ter number of impoitcd equipment. Heiue, in 
terms of present day value, tlie cost of equip¬ 
ment coi responding to Rs. 900 million per year 
in the past, wovild lx; Rs, 400 million approxi¬ 
mately. With an ambitious programme of de¬ 
velopment ol Hidustiy in major' sector's—Itorr 
Ore Mines, Coal, Minerals and Metals, Cement 
and Irrigation and f’owei', when the Plan outlay 
lignres are cxpccled to be twice as rruicir as 
lor the 4(h Plan period, it can be anticipated 
that the reqnircirtent of e(p.iipmeirt will sub- 
stanlially increase and before the end of the 
4th Plan, it may touch the Rs. 500 raillion 
mark. This of course, would he subject to the 
availability of funds. 

5.2 Tentative Assessment of Requirement 
Equipment of during 5th Plan Period 

The Comnrittee h;ivc also atteirrpied to make 
an exercise for assessrnetrt of turure require¬ 
ments of equipirteirt of the .Major .Sectors dur ing 
the 5l'h Idan period. Evcir though the pariicu- 
lar Sectors of industry arc mrt prcci.scly aware 
of the cmtlay figrtres, they liave furni.shcd the 
Committee with a broad outline of lire esti¬ 
mated recpiirements of equipment based oir 
their assessment in relation to soitrc of the 
schemes whiclr have to be mrdertaken from 
now on or mainly in the 5lh Plan period. A 
irrief sutmrrary of the requiremcriis as intimated 
by them is in Appendix 5.1. 


The total erf these estimated requrrenrents, 
sector-wise, is as follows: — 


(Rs. Million) 

1. 

Irrigalion and Power Scclor , 

1400 

2. 

Govt. Undertaklng/Gorporations 

000 

3. 

Other Govt. Deptts. in Union 
Territories. 

40 

4. 

Other Private Bodies 

40 


Rs. 

2200 million 


'Phis would amount to atr average requitc- 
ment of equipnreirt at Rs. 450 nrillion per 
year during the 5Lh Plarr period. 

If, as errvisaged, the outlay for the 5th Plan 
for Irrigatiorr arrd Power Sector and irr other 
importarrt iirdustrial sectors, where iirtensive 
use of such ctprijrmerrt is irradc, is double of 
what it was duriirg the 4th Plan period, it may 
not he wroirg to assunre that the reijnirement 
ot equipmerrt:, durirrg the 5th Plarr period may 
come up to Rs. 550 nrillion per year. 

Keeping in mind the export poteniial, the 
anrrual requiretircuts may be estimated at Rs. 
(iOO rnilliorr, A more precise asscssrrrent of the 
requirement ol equipment during the 5th Plarr 
jreriod will of cerrtrse bo possible wherr die work¬ 
ing group for construction equipment is con¬ 
stituted ill the near future by the Ministry of 
Industrial Development aiid/or the Planning 
Commission, 

5.3 Import Substitution 

5.3.1. hidigciioui Equipmenl Available in the 
Country 

In making an appraisal of the equipmerrt 
available in the country, rhe Committee have 
also examined, as to how much of the available 
ecjuipmerit is of indigenous origin. From the 
information made available by the users of 
equipment, it is observed that 25% of the total 
population of equipment in the country is of 
indigenous origin, rhe main items of equip¬ 
ment which are of indigenous oiigin are the 
following: — 

1. Excavators —() cri. yd. capacity. 

2. Excavators If to 3 cn. )'d capacity. 

3. Motorised Scrapers, 14 to 18 cn. yd. capa¬ 
city. 
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4. Dumpers, 12 T payload capacity to oO- T 
jjiiyload capacity. 

5. Motor Graders, 130 h.p, 

6. Ciawler IVactors 95 h.p. to 250 h.p. 

7. Front-end Loaders, Wheeled and Wheel¬ 
ed rractor-Dozers, 2 cu. yd. capacity/100 
h.p. capacity. 

8. Air Compre.s.sors upto 1000 cfin capacity. 

9. Concrete Mixtures 1 cu. yd. capacity. 

10. Drilling Equipment ol various si/c,s. 

5.3.2. Programme of Manufacture 


2. Hind Marion Excavators 

2.5 £o 4 cu, yd. cap. 

1972—73 

Nos. 

30 

1973—74 

Nos. 

30 

HI. M/s. Ashok Leyland 

Dumpers 

(a) Hippo 15-'!'. capacity 

70 

70 

(b) Beaver, 12-T, capacity 

40 

40 

IV. M/s. TELCO, Jamshedpur 

Excavators IJ- to 4 cu. yd, cap. 

GO 

60 

V. M/s. Heavy Engineer Corpn. 

Excavators, 4.6 cu. in. cap. 

10 

13 


Even thougii the indigenous manufacture of 
items of construction equipment—specially 
earthmoving machines, started in early sixties, 
the manufacturers have geared up for produc 
tion substantially from 1905 onwards. Bulk 
manufacture of a few items of earthmoving ma- 
dnnes has commenced only lecently—during 
the last 3 to 4 years. 

On discu.ssions with tlie Directorate General 


of d’edrnical Development, the prograirime of 


nranufacture of items of 

earthmoving 

machines 

during the years 1972-7,3 

and 1973-74 

is known 

to be programmed as follows: — 



1972--73 1973—74 


Nos. 

Nos. 

I. M/s. Bharat Earth Movers Ltd. 


1. Crawler Tractors 



D-^ .50 

300 

300 

D-- 80 

200 

200 

D—120A-18 . 

120 

120 

2. Motor Grader 

35 

35 

3. Motorised Scrapers 

40 

40 

4. H lulpak Dumpers . 



(a) LW-2.5 . 

50 

.50 

(b) LW-35 . 

150 

150 

(c) LW-50 . 

20 

20 

5. Front-ciid Loader TIGAR 50 

50 


963 

965 


11. M/s. Hindustan Motors Ltd. 

1. Terex Equipment 

(a) Dumpers 25-T payload 

Capacity . . 100 100 

(b) Crawler Tractor Mo¬ 
del 82-40 . . .. 25 

(c) Front-end Loader, 

Wheeled cu. yd. 


I'lie projected programme for manufacture 
of indigenous equipment as given above, does 
not include Crawler Tractors of 50 to 90 h.p., 
which would be principally manufactured tor 
the Agriculture Department by some other 
manufacturers not listed liere. TItc considera¬ 
tion in tliat regard has been excluded from the 
purview of this note, as the requirements are 
specifically in relation to the Ministry of Agri¬ 
culture/Agro-Industries Corporations etc. 

If the projected programme as indicated 
above, does elfectively materiali.se in actual pro¬ 
duction of eciuipmcnt, it is expected that equip- 
nient wttith Rs. 000 million would be produced 
aimually in the country. Taking into account 
the export potential at about 10 to 15% of 
the total production, equipment worth Rs. 500 
million approx, may be available for home 
consumption. 

The Committee liave also been in direct 
touch with the major rnamifticturers of equip¬ 
ment as listed above with a view to ascertain¬ 
ing the precise details of the programmes of 
nianiifacttire of equipment during the years 
1972-73 and 1973-74. The information given 
by them is slightly different from what has been 
indicated above. Details of the programmes as 
given by them are :is follows: — 

Production Programme as given by the 
manufacturers. 

I. M/s- Bharat Earthmovers Ltd. 

Programme 

Equiprneni —■—--—-— 

1972—73 1973--74 

1. Crawler Tractors 


D-50 . 

100 

120 

D-80 . 

120 

120 

D-120 . 

100 

120 


20 




79 


Prograinitie 


Equipment 

1972—73 

1973—74 

2. Motor Grader 

30 

30 

.3. Motorised Scraper . 

30 

40 

4. Dumpers LW-2,'j 

40 

40 

LW-35 , 

120 

120 

bW-.')0 . 

20 

20 

.3. Front-end Loader . 

.50 

7.5 

Hindustan Motors 



1. Terex Equipment: 

(a) Dumpers 2.3-T 

(b) Crawler Tractors 82-40 

94 

L50 

24 

(c) Front-end Loader 2-| 

cu. yd. . . , 

20 

50 

2. Hind Marion 24- to 4- 
cu. yd. .... 

.58 -i-l 

72-f 4 

H.E.C. Ranchi 



F.xcavators 4.6 cu. m,. . . 

24 

24 


The projected programme of production of 
equipment bears a direct relationship to the 
foreign exchange funds for import of compo¬ 
nents and the installed facilities created by the 
manufacturers. Subject to augumentation of 
the resources and the facilitie.s, the production 
programmes can also be suitably augmented or 
enhanced. If emphasis has to be laid on import 
substitution it may be prudent to mahe provi¬ 
sions for import of components and for creat¬ 
ing faciliiic.s to the required extent for accelerat¬ 
ing the pace of production of different catego¬ 
ries of equipment by the individual manufac¬ 
turers who arc already licensed to manufacture 
these items, rhe notional imbalance between 
the requirement and production would gradual¬ 
ly disappear if the production steadily increases. 
It is only a natural phenomena that availability 
generates the potential of requirements, .special¬ 
ly when machines of good quality and standard 
are in reference. 

5.3.3 Irrigation and Power Sector—Requirement 
of 1 ndigenotis Equipment 

The Irrigation and Power sector, as in the 
past, consumed about 30 to 40% of the indi- 
genou.sly manufactured equipment produced in 
the country. Hence, it may be expected that 
Rs. 15)0 million to Rs. 200 million worth of 
equipment may be available for irse in the Irri¬ 
gation and Power sector annually, against the 


average annual requirement of Rs. 200 million 
as per estimate of demands given in para 5.1.4. 

During the last two years, for the Irrigation 
and Power projects, the amount of foreign ex¬ 
change spent in the import of capital equip¬ 
ment has been of the order of Rs. 13.6 million 
and Rs. 22 million respectively (the second 
figure being for the period ending December, 
1971). It may be estimated that at an average 
about Rs. 20 million worth of imported equip¬ 
ment would be required since ■such equipment 
is not in production in the country. In fact, 
only such items are imported as are specially 
tailored to meet the specific requirements of 
work on individual projects; arid it is econo¬ 
mically not possible and viable for indigenous 
manufacture of such equipment to be developed 
in the country in view of the very small anti¬ 
cipated off-take by the users. In some cases, 
such imports are also made when the require¬ 
ment is urgent and delivery period of indigen¬ 
ous equipment is protracted. 

5.3.4 Important Aspects of Import Substitution 
Relating to Equipme>it 

.5..“.4.1 Need for imports 

In spite of best and concerted efforts being 
made to accelerate the programme of indigen¬ 
ous manufacture of equipment in the rountry, 
random demands would always keep arising 
in respect of some speciali.scd tailor made items 
of equipment. .Such imports are inevitable. 

Occasionally in spite of cer tain items of equip¬ 
ment being manufactured in the couniry, these 
may not be available in .sufficient ciuantily and 
in required time to meet urgent requirements 
of some of the needy risers. In such cases, it 
is a matter of judgement on part of the pur- 
cha.sers (ba.sed on estimated losses that may 
accrue if in absence of sucli ecpiipment, the work 
for which it is required may suffer a ser ious set¬ 
back and delay) to import the required equip¬ 
ment. This, however, is not an uiiremedial 
situation. What is required is far-sightedness 
in the matter of jjlanning and scheduling the 
procurement of equipment so that it is avail¬ 
able fi'om the indigenous sources at proper 
time. Normally panic purchases of capital items 
of equipment, slioiild not arise. 

In such cases of inevitable imports, clear 
thinking is necessary in one respect, i.e. to im¬ 
port equipment which is similar or identical 
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to the equipment being inaiuifactiired. If this 
is kept in mind in principle, substantial amount 
of saving in foreign exchange can be made by 
getting the maituenatice parts etc., sultsequcnt- 
ly from indigenous sources. In interest of 
national economy, this consideration is of prime 
importance and shotdd f)e given the deserving 
attentioti. It may perhaps he necessary to issue 
a policy ditective in this regard. 

T heie is yet another aspect to be considered 
in relation to inevitable imports mainly in res¬ 
pect of items which are alrciuly licensed for 
manufiicture in the country. I!' the manufac¬ 
ture of the licensed equipment is getting de¬ 
layed because of the effort on part of the maiiu- 
laeturcr to organise facilities and resources for 
contributing a higli degree of indigenous con¬ 
tent right to start with, it may perhaps be of 
advantage, in tiic interests of overall economy, 
to consider a relatively lower indigenous con¬ 
tent to start with. The manufacturer would 
then start with a minimum of the indigenous 
conterit hut yet cause a substantial saving of 
foreign exchange which may otherwise be in¬ 
volved in import of equipment. The main 
benefit resulting I'rom acceptance of this prin¬ 
ciple would be that the imbalance between the 
requirement and supply in respect of equip¬ 
ment would be reduced and furthermore the 
overall savings in foreign exchange would in¬ 
crease. Besides tliis, the continuous develop¬ 
ment of indigenous spare parts for machines 
will get the necessary boost n.p. 

One such item that can he quoted in exam¬ 
ple is that of crawler tractors of 400 h.p. capa¬ 
city. Icven iliough the demand of the users 
in respect of this item has been steadily increas¬ 
ing, thus necessitating imports, the licensed 
manufacturers have yet to make a beginning 
in the manufacture of the item. It is inform¬ 
ally understood that it is taking them time to 
orgatiise the manufacture of this item, mainly 
because they have to start initially with 00% 
indigenous content. 

5..4.4.2 Market survey for delfirrnininc^ poleiitial 
of requirement for indigenous manu¬ 
facture 

Progressive development of indigenous manu¬ 
facture of equipment envisages better converage 
of requirement of equipment by type, size, cate¬ 
gories and specifications thereof, commensurate 
with the needs of the users, Until such time 


the manufacturing programmes come to a stage 
of fulfilment according to a preplanned pro¬ 
gramme and cover a rcquiremetit oriented pro¬ 
duct mix etc., it is dilficult tor the users of 
equipment to make a selective choice of equip¬ 
ment for overall economy in operations on the 
job. The manufacturers and the users of equip¬ 
ment have, therefore, to coordinate with each 
other in eidiancing the scope of nianufacture 
by covciiijg additional items at periodical inter¬ 
vals depending upon the potential of demands 
generated for such items as .have not been pro¬ 
duced up to a point of time. Experience of 
the users in the use of such items not previously 
manufactured, but otherwise put on the job 
after importing, may clear the way for a techno- 
economic; decision being taken to take up its 
manufacture. In such a case, the demand of 
an individual user may only introduce an item 
but before its manufacture is undertaken, the 
manufacturer would look forward lo make a 
market survey regarding the potential of its 
requirement in future, so that the economic 
feasibility and vialiility of manufactnring same 
could he properly judged. 

While in respect of certain sizes and models 
of equipment being manufactured in the conn 
try it may not Ite prudent to take up the mauu- 
lacture of more recent models of the same 
equipment as in othet countries, at least in res¬ 
pect of such items which liave a new technical 
design and which would prove more ecorioinical 
in operation conqiarcd to its counterpart al¬ 
ready being manufacliircd (a machine ol diffe¬ 
rent design), ii. may he worthwhile considering 
manufacture of such an item. 

In Chapter 6, tvhile defining the functions 
for the Standing Comniitiec for Equipment 
I’lamiing, the subject of market survey has also 
been indicated to fall within their purview. 
That Committee being comprised of represen¬ 
tatives of all major users of equipment in the 
country, can progressively make an assessment 
about new items of etpiipment to be introduced 
for indigenous mamiCacturc in the country after 
properl)' evaluating the l)enefits tlnu could be 
reali.sed In teiins of economy in end cost of 
production on the job. 'Fhe Nfembers of the 
Committee would be in a better position to 
collectively take a view on the pf)tential require¬ 
ment of such an item of cquijtment and the 
potential of exports etc., in the international 
market. 
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5.3.5 Import Si/bstil-iilion- Rchitiiig to Sparc 
Paris. 

5.3.5.1 Imports inrvitable 

As i!i (lie case of items of equipment, im¬ 
ports arc inevitable in respect of spare parts 
also. In fact, the indigenous co.nteiU in the 
indigenously manufactured equipment is gene¬ 
rally asses,sed in terms of value of items manu¬ 
factured in Etpiipment Manufacturers' works 
and of tho.se bought over by liim from ancilliary 
industry in the country. The components, as- 
.semldies tind spare parts nianulactnred by ancil¬ 
liary industf')', however, also include some im¬ 
ported content, b’or a given piece of indigen¬ 
ously rnanuftictured etpiipment as a whole, the 
indicated indigenous content is therefore, not a 
correct btise for the meastirc of the total im¬ 
ported content ticttiitllv incltidcd in various a.s- 
semltlies. comjtonenls ;md parts of the machine. 
The etpiijnnent user, in making a clear estimate 
of the imported spare parts has :ilso to consider 
the value of identified imytorted items of sptire 
parts in iclation to individual conrponents and 
assemblies supplied l)\ the ancillittry industry. 
This unfortun.'itely is not being done clearlv 
at present. This aspect results in a yieculiar 
sitmition when the Diretlorale (kticrttl of Tech¬ 
nical Development review- individual applica¬ 
tions for imjtoit of sp;ne parts as initial .snpplv 
wath tlte e(|uipinent. The D.G.T.D. normally 
tillow? the mamif.'icturer.s to import spare parts 
up to ;i vtiltie of 15% of tlic iiitported compo¬ 
nents tts ItroLight in by them. Attcordinglv, tliere- 
fore, the cpiaiUtnn of pemiitted imports do not 
enalrle tlie manufat ture of equipment to fully 
meet the requirements of imported parts of the 
etpiipment u.ser. 

In order to ensure that an average irser of 
equipment is not handicapped in the matter 
of maintenaiKv and repair of etinipmcnt in the 
first two Years of its operation, it i.s very neces¬ 
sary that each manufacturer should prepare, 
with the help of the ancillitiry industries sup¬ 
plying assemblies and components, to him, a 
detailed ,'md clear list of imported parts. Pre¬ 
paration of such li,sis will help not only in ex¬ 
peditions procurement of the maintenance sup¬ 
plies for the new- mathincs, but wall also pro¬ 
vide the oyrpoi tiinity of continuous and pro¬ 
gressive review of the lists for enhancing the 
scope of indigenons tnamifacture of these items, 
if these arc required in large numbers. 
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5..3.0.2 Assistance from users anil dealers of 
cqiiipmenl for de-iielopmenl, of indigen¬ 
ous mannjacture of span; parts 

This a.spect has been dealt with in details in 
Chapter G Para G.8. However, a few- important 
points which have attracted the attention of 
the Conmiittee may he mentioned with regard 
to the qmility of the indigenously manufactured 
parts. 7’he main iUans which need spccilic men¬ 
tion are the following: — 

(a) Hydraulic system components and jsarts. 

(b) Torque Converters. 

(c) Diesel engines. 

(d) Tyres. 

(a) Hydraulic syslern components and parts. 

The latest trend in development of etynip- 
ment manufacture iti foreign countries .shows 
progressive use of liigh ynessure h\dra-(.ilic s\s- 
tems. The c<.)my5onems and yraris for .siuh high 
jtressure .systems tetpiire ;i high degree of ytre- 
cision in their manufacture. So far sa.tisfactory 
develoymicnf has not Iteen made in tliis respect 
in the country. (Considering that some major 
items of eqniytment, like excavators and cianes 
m;i) take the shayte of hydraidic machines—with 
hydraulic motors used for various oyretations of 
the machine, tliiis reducing the mechanical com¬ 
ponents etc., serious efforts \vonld Inivc to lie 
made in giving the required filliyi to this indus¬ 
try. 

(b) Torque converters. 

The indigenons inrtyue conveitcrs have been 
a .source of yiersistent trouble lo the machines 
on which these are used. The manufacturers 
:ire no donlit, making a continnons lesearch so 
as to localise l.he aicas in tvhich faults arc occur- 
ing and to take nece,ssary corrective action. Rut 
it has taken fairly long for satisfactory results 
to be achieved. 

(c) Diesel engines. 

A reference to this yioint lias alicads' been 
made in Para 8.2.9.7 of Ghayrier S. 

(d) Tyres. 

The tyi’e mannfactui'crs in the tountiv have 
in the past several years undertaken manufac¬ 
ture of different sizes of heavy ‘cartlimover’ tyres 
for different items of tyred equipment. They 
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have gradually improved the quality ot the pro¬ 
duct; but the performance of some sizes of 
these tyres has not come to match the perform¬ 
ance of corresponding items of imported tyres. 
Tyres for heavy earthmoving machines being 
a very expensive item, it is very essential that 
the tyre manufacturers lake rneticulous care in 
,so processing the rubhet and the ceiistruction 
of the tyres in llie coiuse of their manufacture 
that the resultant product may give good as 
performance as of the imported tyres. 

Observation of committee. 

^riie Directorate General of I’eclinical Deve¬ 
lopment the CW&PC, the Directorate General 
of .Supplies and Disposals and the major users 
of construction plant and equipment in the 
country, hav'e in the recent past made vigorous 
efforts in the direction of import substitution in 
relation to spare parts for such equipment. 
Assistant in this matter has been .sought from 
the dealers of etpiipnient/agcnt.s in India of the 
primary manufactures of parts abroad, for 
identifying the items which can be eonvenientiy 
manufactured in the country. On rough reckon¬ 
ing basis, the value estimate of the parts being 
manufactured for earth-moving machines etc. 
is Rs. 40 million approximately annually. 
Further programmes have also been finalised 
for adding another 1500 to 2000 items to the 
list of indigenously manufactured spare parts 
during the year 1072-73. rhis would account 
for a further addition by value Rs. 10 million 
annually. 

Since the overall requirements of spare parts 
for maintenance and repair of the equipment 
operating in the country, is much more than 
what has been so far covered indigenously, the 
DGTD has initiated jtroposals for .setting up an 
agency trho would identify, (i) the additional 
items of spare parts, that can be indigenously 
manufactured: and (ii) the sourccs/maniifactu- 
I'ers who wotild be able to readily undertake 
the manufacture thereof. This aspect has been 
dealt with in para ().8.4 ot Chapter 6, Neccs.sary 
details of the proposals under consideration 
have also been given therein. 

'Fhe value of imports ttf spare parts, neces¬ 
sary to keep the available equipment (maiidy 
earthmoving machines) in proper working order 
for optimnm utilisation is e.stimated at Rs. 60 
million to Rs, SO million (c.i.f. value) annually. 


This value ligure clearly signihes the quantuin 
of spare parts which has to be produced if 
import svdistitutiou is to be adiieved in real 
sense. 

In relation to the item of tyres, in the Irri¬ 
gation and Power Sector alone the imports 
during the last two years have been of the order 
of Rs. () million. Though, it has not Iresii pos¬ 
sible to get the figures of value ol iiupuits of 
tyres on country-wide ba.si.s, it may not be wrong 
to a.ssume that the total value of such imports 
of tyres may be taken at 150% of the figures 
of imports for the Irrigation and Power Sector. 
Some serious eousideraliou may therefore, be 
called for to determine if some more sizes of 
tyres required for earthmoving maeliincs etc., are 
to be manufactured in the country . No doubt 
for the iucligenously manufactured equipment, 
only such tyres are fitted on the machines rvhich 
are available within the country; and therefore, 
the imports would mainly ielate to ivies for 
imported equipment oidy. 5'ct, if eertain [ineu- 
matic tyred machinery lias necessarily i:o be im¬ 
ported in absence ot any manufacturing pro¬ 
gramme thereof in the country, for long term 
planning it may be prolitablc to identify the 
sizes of tyres which .should be added to the exist¬ 
ing lines of tyres production. 

It has also been observed by the Committee 
that such imports of tyres have heen made even 
in sizes whidi are maimfactured in the country. 
This has resulted from comparatively shorter 
life of the indigenous tyres on the jolr; and the 
inerea.sed demand (for replacement) has conse¬ 
quently come up earlier than expected, which 
the manufacturers have not been able to ade¬ 
quately meet. 

.Sometimes, the shortage has also resulted 
from non availability ol some of the raw mate¬ 
rials for manufacturing the tyres—in the past 
nylon cord tvas in shoit supply. Witli ;i vituv 
to conserving foreign exchange lesouvcc.s, it is 
necessary that provision in re.spect of raw mate¬ 
rials for tyre industries shoidd be adequate. 

BA. .Standardi.sation 

Various aspects of standardisation which are 
of importance to the users of equipment in the 
country', mainly in relation to the imported 
equipment, have been alrc.ady dealt with in 
different Chapter.?. In relation to inqaortcd 
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equipment, the main consideration so far has 
been the eomparativc performance of items of 
equipment of various makes fi'om different 
eoiuitries of origin, from stand point of the 
users of equipment, who have to consider main¬ 
ly the aspects of engineering economy and eco¬ 
nomy in construction costs, there are many other 
facets to be considered in this connection. 'Ihesc 
are as follows; — 

I. Economy in invesinicnt costs resulting 
from : 

(a) Selective ehoice of proven equipment of 
standard design, 

(b) Reduction in the number of standby 
units. 

(c) Reduction in inventory of spare parts and 
ease in forecasting requirements thereof. 

(d) Reduced maintenance ellort. 

(e) Specialisation in repairs, rebuilding and 
conservation of compoueitts. 

(t) Equipment and facilities for maintenance 
and repairs. 

(g) Better development of modifications in 
the design and construction features of 
the machine at lesser expense on research 
work. 

II. Economy in cost of end products produced 
by machines by virtue of: 

(a) Better performance of machines and con¬ 
sequently better utilisation and better 
pioductivity, 

(b) Lesser bteakdowns ;uid down-time. 

(c) Lesser expense on training of personnel 
for operation and repairs. 

(d) Least cost of maintenance and repairs. 

III. Economy in costs of improvement methods 
for overall management, of eejuipment 
through: 

(a) 'I'ime and methods studies. 

(b) Methods analysis tecitniques. 

(c) Operation and research studies. 

(d) Evaluation of cost data. 

(e) Equipmerit replacement policies. 

(f) Uniformity in pattern of record keeping 
with regard to history of performance of 
machines, cost data, specifications, main¬ 
tenance and inspection. 


It may not be necessary to explain tJie signili- 
cance of eatli one of the items listed above. 
'Lhese have been tnherwise referred to directly 
or indirectly in details in Chapter 3, 4, 8c 8. 
It may also be indicated tliat the basit idea of 
standardisation is to buy units of economy. But 
the responsibility in this regard it is equally 
with the user/buyer of the cquijmient and the 
manufacturers of equipment. VVliereas the 
uset has nece.ssarily to be coiisciotis of all the 
factors listed above, if has to efficiently manage 
the equipment operations and utilisation, the 
manuiacture must make the equipment so, that 
the economy of design, inter-changeability, 
material, production, perfection, size, and sim¬ 
plification are integrated therein. 

5.5. Summary of observations and rcconnncn- 
datioirs. 

Any exercise of assessment of lecjiiircments ol 
equipment relative to a deliued activity involves 
consideration of adecpiacy or inadetpiacy of the 
available equipment, the equipment replace¬ 
ment policies and the additions of ecyuipment 
necessary for augmenting the new identified 
schemes of developmcrtt. A toudusive thinking 
on these considerations can be finalised subject 
to availability of resources. These would in¬ 
clude financial allocations, availability of equip¬ 
ment within the country, foreign exchange for 
import of equipment etc. 

The uncertainty about the adequacy of these 
resources to meet the requirements according 
to scheduled programmes, has been a major 
handicap in making a precise assessment of the 
requirements of equipment in various sectors. 

During the last live ycar.s or at least during 
the 4th Plan period, the emphasis lias been on 
completing the work on the continuing schemes. 
New. development schemes have mostly come 
to the take oft stage only now. To the extent 
these schemes have been identified, an assess¬ 
ment of reiptirements of equipment could be 
made. 

The ecpiipment replacement policy is closely 
related to the availability of equipment from 
indigenous .sources. The pace of development 
of the indigenous manufacture of equipment 
having also got rather restricted and the avail¬ 
ability of foreign exchange for import of equip¬ 
ment having been scarce, an averag-e user of 
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cquipmoiU lias had lo physically live with the 
equipment as long as it could last on the job. 
I he consideration lor economic leplacemeiii of 
equipment has not been of primary importauce. 
(dear forecasts of equipment, leplacenuait have 
also therefore not been possilile. 

Since we are already in the dth year of the 
4ih hive Year Plan, the assessment regarding 
icquiremeiit of equiptiient tor the rciriaming 
two years of the ‘1th. Plan period, has been made 
liased on the available data. The estimate of 
requirement is Rs. 700 million approximately, 
or Rs. -ISO million per year for two years. 'I'his 
is in relation to Irrigation and Power, Iroii-orc 
Mining and Coal Mining sectors. 

i he additional icquircmcnt ol equipment of 
other seclttrs, name])', Road Building, Lignite 
Mining, Agi iculiurc, Cement, Laud Reclama¬ 
tion and the ptivate sector, may be estimated 
at Rs. l,a() million per year. 'l'hi.s does not 
account lor the requirement ol DGBR and 
Defence. 

Consideting the performance of the manufac¬ 
turers ol major items of construction plant .and 
equijniient in. lire country over the past liiree 
years, it can l)c observed that partial imports 
of some items ol equipment will be inevitable. 

In respect of spare parts, even though sub¬ 
stantial pi'ogre.ss is revealed in their indigenous 
production over the past three years, the inajo- 
rit) ol equipment in use in the countrv at pre¬ 
sent being of imported origin, the rcquireinents 
of ini|jorLcd spare parts would be of the order 
ol Rs. (iO nullion to Rs, (SO million annually, 
if proper utilisation ul the eejuipment is to be 
ensured. 

Ji ccommcnda I ions 

1, Programmes for indigenous manufacture 
ol equipment should he suitably augmented so 
as to adequate!) meet the requirements of major 
users ol construction equipment in the country. 
Unless this is done, import substitution will not 
get the letpiired impetus and precious foreign 
exchange would have to be spent for continued 
impfji't ul even such items as are otherwise iu 
jjroduction in the country. 


2,. Greater emjdiasis should be laid by the 
indigenous maiiufaeturcrs on (piality control of 
the product.s. In addition, a continuous re¬ 
search ptogramme .should be developed £(tt im¬ 
proving the design and construciion Icatures 
ol the machines, so that we can keep pace with 
the todinologital developuuaiLs in the held ol 
mamifactme ol such. C(pdpment abtoacl. M’he 
improved uiadiines should give greater produc¬ 
tivity at lesser cost ol maintenance at.id lepaifs. 

3. Until sucli time there is huger population 
of indigenous cquipmetit in the country and 
the imported equipment ages out to the point 
of its replacement by indigenous equipment, 
liberal sanctions ol foreign exchange be issued 
for importing maintemance ami repair parts, 
'■fhe level ol imports has to lx; sustained by 
annual allocation ol foreign exchange lunds in 
a luiiform manner—a minimum ol Rs. (.i() mil¬ 
lion, per ycai. 

4. .t'o promote import substitution in respect 
ol spare parts, an earnest eftoi t has to be made 
for precise assessment of the potcauial of re- 
tpiiremcnt of sudi iti;ms of sjiarc parts as are 
required iu large iiundKas ever) year, .so that 
economic fea,sihility aspect ol adding more items 
lo llie list of indigenous spare paits is established. 

5. for optimum utilisrition ol tin; equipment 
within the very lust two )cai's of its commis- 
■sioning on the job, adequate .supply of spare 
parts shonltl he ensured by ilie indigenous 
manufactuiers. Since this will also involve im- 
})orted items of spare paris, icstiiction in the 
impoit of such parts for initial supply with the 
machines shotdd l)e relaxed as far as pos.siblc, 
unlcs,s the indigenous .sourcc.s are dearly iden- 
tilicd by the manulacturers or by the ancilliary 
industry. 

(i. 1 he term “SLanthu'disaLiov.v” should be 
given the . tecpiired amount of importance it 
deserves. The cconomv restdling fioni stand¬ 
ardisation s'hoidd he properly eraluatcd not 
only relative to the selection of ec|uipment for 
its first purchase, hut al.so to all other aspects 
which get involved in management, oireration 
and utilisation of machines. 



CHAPTER () 


Inter-departmental coordination in matters relating to Construction 
Plant & Equipment with emphasis on inter-departmental transfer 

of surplus equipment 


(i.l Necessity for Coordination 
(i.l.l Avoiding UnderuliUsation 

In (diapU:i.s J and 2, a clear sirmmation has 
been done of the factual information ielating 
to taiiet)' of eonhtiuetion plant ;ind equipment 
in use in the country, their performanee in 
general, and the level of utilisation of equip¬ 
ment is obtaining with various users in cljffe- 
rent sectors. 'I'he t.'ll'ort made Iry the equip¬ 
ment ovvner.s even for tendeiing the informa¬ 
tion regarding utilisation of equipment etc., 
has revealed the necessity tor uniformity in 
maintenance of records so that a cpiick apprai¬ 
sal and comparative study can be made when¬ 
ever the occasion arises to do so. The under¬ 
utilisation of equipment with most of the 
otvners of large fleets of equipment Ittrs gravi- 
Latial the consideration that if under-utilisa¬ 
tion of stich etpuimient is even partially aitri- 
butable to excessive holdings of equipment by 
various users, there should be a means of com¬ 
munication amongst the ccpiipmcnt owners, 
so that they can draw upon tlic available re¬ 
sources in the eountry (in form of surplus 
holdings of equipment) in times of ticed. Such 
surplus holdings can be gainfully u,sed on cer¬ 
tain jobs of comparatively smaller durations 
which can nltijnatcly help in avoiding adidi- 
tional capital investments on new ccpdpincnt 
for stieh jobs, where again, after .the job is 
eompleted in a shott time:, sucli ecpiipment 
would grow sui'plus and may lie idle. 

Hence, with the bask: objective of optimum 
utilisation of etj^uipmeitt and for expedition atid 
economy in the jetbs where it is to be used, it 
IS tnost essential that there should be a close 
liaison and eo-ordinati(tn amongst most of 
the major tisers of such equipment in the coun¬ 
try. Emphasis, no doubt, evidently becomes 
necessary more on the utilisation of the avail¬ 
able resourees in interests of overall economy 


in any new investments to be made. In tliat 
context, the rehaijilitation and deployment of 
surplus equipment and spare parts in the 
eountry becomes more important. Fhis is 
what has been greatly stressed even by the 
Committee of Ministers constituted Ity the 
(iovi:inme:nt to iccomrncnd Tiictisurcs tor eli¬ 
mination of delays in procmement of eons- 
truetion etptipment and spare parts required 
for Irrigation and Power Projeets in their re¬ 
commendations. 

6.1.2 Procedure and Policies 

I'uither more, iji the niatlci of processing the 
indents Xor etjuipment and spare parts, there 
are a variety of problems commonly faced to 
meet the pntcedural atid ■ policy regulations 
governing tlic same. ft each ijidividual de- 
ptntment/Public Sector Undertaking/tisei of 
equipment attem|:)ts to find a solution to the 
problems facing him in this tespeet, die total 
ellort involved in overcoming such problems 
would be colossal it reckoned on cumulative 
basis. If the position is, hotvever, tevievved 
for rational analysis ol. the problems involved 
by a co-ordinating agency with a view to 
finding suitalrle remedial measures whieli may 
entail expedition in pioeuremcnt of equipment 
and spare parts or othei mainteitanee siipplic.s, 
taking into aeeount tlie problems collectively 
faced by most of the etptipment owner s/users, 
the net resultant retision in procedures and 
policies would be quicker and woulcl benefit 
all of them. 

6.1.3 Improvement of Construction Methods 
and Techniques. 

In relation to progressite improvement in 
construetion methods and techniques and 
maintenance engineering in relation thereto, 
or in the fields of utilisation of such equipment 
in any sector—Irrigation and Power, Iron Ore 
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Mining, Coal Mining, Road Building, Land 
Rechmiation etc., etc., theie has to be a system 
of exchange of views on techrdcal matters 
with a view to simplilication, standardisation 
etc., etc., so that the Itasic tcchitiqiies of work 
iniprovcnient may go unknown and unheeded 
with the iidicrrcut competition that the cons- 
tniction industry would progressively face in 
the context of the growing economy of the 
country. To achieve this objective also, it 
tvould be only raiiojtal that there is close co¬ 
ordination ainong.st various (rwiiers/users of 
eejuipment. This would Iielp immensely in 
continuous improvement of the methods and 
techniques of vvotk with equipment. 

(}.2 Subjects of Iiiterdepartnieiital Coordina¬ 
tion 

The hnpoitant points which woidd attract 
reference in iliis eouLcxL for iiiLcr deijartmental 
coordination may be listed as follows:— 

1. Basie planning for c([uipinciit—assess¬ 
ment of requirement based on praeti- 
eal norms of jrrodnetion, sciectir’c 
choice (tf ecpiipment, relative to fields 
ol application or wock where it will be 
used, operation, maintenance and repair 
of equipment, inventory control of spare 
parts etc,, etc, 

2. Utilisation of sinplns equipment by 
timely disposal /1 ehabilitation/transfer 
other needy users lo save additional in¬ 
vestment on new equipment, .simulta¬ 
neously utilisitig the blocked up capital 
already invested on such equipment. 

S. Determination of availability of spare 
parts for like items of cquipnienl with 
variou.s users in the country, to provide 
ready availability ol some of the vital 
parts which being available at some 
locations, may serve to commission some 
idle equipment elsewhere. 

4. Interchangeability of parts relative to 
different makes and models of machine's. 

5. Indigenous manufacture of spare parts— 
facilities and capability of diflcrent 
organistU ions in this respect and the 
outside sources and private sector re¬ 
lating thereto. 

(). Liaison with Industrial Development 
Department of Ministry of Industrial 


Development and the Directorate Gene¬ 
ral of Technical Development in matters 
relating to indigenous manufaeture of 
equipment and spare parts and clearance 
for import of parts and equipment that 
arc not manufactured in the country. 

7. Liaison with the Directorate General of 
Supplies and Disposals and the Chief 
Controller of Impojts and Exports in 
tfie matter of procurement of equipment 
and spare patts as well as import 
thereof. 

8. To lay out the frame work of forma¬ 
lised training programmes. 

9. Updating and revision of notm.s relative 
to jiroduction by diflercnt items of 
ec[uipinent under different situations 
and tlieir utilisation. 

10. Collection of data on repair costs of 
equipment. 

11. Standaidisation of equipment through 
eollcction of performance data. 

12. Management and control of equipment. 

13. Evolving a unilied pattern for record 
keeping in relation to perfonnaiice of 
equipment and cost accounting. 

Most of these points have been individually 
dealt with in this report in context of different 
terms of reference set forth for the Committee 
in chapters relating to each. Hence, it is not 
intended to enlarge upon these points in ela¬ 
borate details in a repetitive manner. The 
main emphasis having to be on rehabilitation 
or departmental transfer of such equipment, 
thi.s point will be mainly elaborated, while the 
significance of the other points will be briefly 
di,scus.sed, from the standpoint of their func¬ 
tional importance to the owners of equip¬ 
ment collectively, in subsequent paragraphs of 
this Chapter. 

6.3 Coordinating Cell 
6.3.1. Need 

It may be appropriate to consider Icasihlc 
ways and means to establish, in an effective 
and successful manner the intei-departmental/ 
inter-organisation coordination, so that the 
envisaged functions as listed above, could be 
properly performed. Primarily this would 
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indirate the need for establishment of Coordi¬ 
nating Agency/Cell to be established or creat¬ 
ed at the Centre—if necessary under the aegis 
of one of the major Sectors using the largest 
licet of equipment. 

The Committee of Ministers also had re¬ 
commended in their Report that the Mecha¬ 
nical Organisation in the CW&PC should be 
strengthened so as to effectively coordinate with 
the State organisations in various matters inci¬ 
dental to the use of construction plant and 
ecpiipment in the Irrigation and Power Sector, 
This coordinating cell is further recommended 
to establish liaison with other users of equip¬ 
ment in the country—specially Mining, Steel. 
Transport Departments etc., so that there could 
be proper exchange of views on common mat¬ 
ters relating to use of such ecpiipment in 
various fields and sectors in the country. 

6.,^.2 Present arrangement. 

I'o some extent, such activity for inter-pro¬ 
ject and inter-State coordination is being per¬ 
formed in the Irrigation and Powci Secaor 
through the Central Water and Power Com¬ 
mission under the Ministry of Irrigation and 
Power, In that sector at the State level, Cen 
tral Mechanical Organisation have been set 
up or are being set up. Details in this les- 
pect are elaborately given in Chapter 12. 

Interdepartmental coordination with regard 
to certain aspects of standardisation of equip¬ 
ment has been done in the past through a 
Standing Committee of Experts on Standrisa- 
tion of Earthmoving machines. The Com¬ 
mittee was constituted by the Government under 
the Ministry of Irrigation and Power, in Janu- 
arv, 1!).'54, and consisted of representatives of 
all major users of earthmoving machines in 
different sec:tois in the country. The List of 
members constituting the Committee is at 
Appendix 6,1 (as last published by the Minis¬ 
try of Irrigation and Power). 

The examination of the question of standar¬ 
disation was specified to be with reference to 
the following points:— 

1. It should be ensured that neither in/la- 
tion of prices, nor other disadvantages 
result from the proposal of standarisa- 
tion. 


2. Equipment manufactured in India 
should get overriding priority as soon 
as it is available in the country. 

3. Safeguard should be provided against 
any adverse results arising out of 
monopolistic tendencies. 

4. The number of startdatclised makes of 
equipment should normally be from 
two to five, those limits not being 
wholly binding in each case. 

.4. 'Fhe interested firms should be given 
an opportunity to represent. 

6. It should be ensured that manufactu¬ 
rers whose equipment is standardised 
carry adtapiate stocks of spare parts and 
enter into price agreements with the 
Director General of Supplies and Dis- 
posals. 

For various reasons, as discussed in C hapter 
1, the Committee could function only under 
some limitations arising in consequence of 
limitations imposed in import of ccjuipmcnt 
from some of the known sources of origin 
of ccpiipntent and Trade Agreements with 
‘Rupee Payment Area’ countries. Tin' func¬ 
tion,s of that Committee would now be per¬ 
formed by the proposed Etpiipment Planning 
Committee. 

6.4 Standing Committee on Eciuipmcnt Plan¬ 
ning—Need for establhlinicnt and func¬ 
tional relationship with other Coordi¬ 
nating Agencies/Establishments. 

Once the plant and machinery has been 
purchased, erected and commissioned, one 
has to live with it for years. The desired benc- 
lits of trouble free performance, utilisation and 
economy in costs tvill generally he commen¬ 
surate with the aniouMt, of attention paid at 
planning stage in selection of equipment, proper 
design of plant la\ out and facilities and sehe- 
diding of the programme of work. It has, how¬ 
ever, been revealed by' studies of collected statis¬ 
tical data that haw efficiency in utilisation of 
equipment with an average user has resulted 
in non-attainment ol production targets and 
much higher investment than was originally 
envisaged. T he reasons for such under-utilisa¬ 
tion of equipment have been dearly analysed in 
Chapter .‘5, The remedial measures, as already 
outlined in the same Chaptet , call for \ ery close 
liaison and coordination 'with a number ol agen¬ 
cies /depar tmen ts/ M i n i s i lies for simpl i fying 
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rules, policies niid procedures, besides up- 
daling oi inioniiaiiou rcUitivc lo pejfonnaiicc 
data ol: various makes and categories of 
machines, norms and standards of ftroduction 
and costs, so that future planning of equip¬ 
ment can be more sueeesst'ully done to ward 
o8: any possiltle delays in opevali(mal time of 
varioits activiiies iin'olving use of etpiipmcnt. 

To achieve tliis, il is Itasically necessary to 
pool the information collected by the users of 
etjuipmeiU in various sectors so that this can 
be used to advantage Iry all concerned. Further 
more, in interests of economy starting iiiitially 
with rediKcd inve.stment towards equipment 
costs and mainccnance supplies, pooling of 
resources by tvav of etpiipuKuit and spate parts 
etc., is abo t'.allcd for. A practical means 
to achies'C tliese olrjectives would be to estab¬ 
lish a Coordinating Agency enlisting partici¬ 
pation of major users of equipment in diflie- 
rent sectors in i;Iic country. This agency 
besides establi.shing proper liaison rvitlr 
Government Dcpartments/.Vlinistrios in res¬ 
pect of titles, jtolicy and procedural matters, 
will be principally involved in reviewing the 
plant planning exercises carried ftrit by tin' 
individual projecl.s / organisations, Thi.s 
agency may be given the form of a LStanding 
Committee on Fqnipment Planning. Tliis 
will Ite teferred to as Equipment Planning 
C(tm m i t tee herei n a ftcr. 

With the functioning of the Equipment 
Planning Goraaiittcc, it would he convenient 
to make assessment of recpiircmcnts based 
on practical norms of production, staitdardisa- 
tion of cc|uipment and various other considera¬ 
tions relating to technical acceptability of 
design and construction features of particular 
items of cquijmient to be selected to match 
the job reqiiii ernents. 

Before defining the constitution of the 
Eqnijrment Planning Committee and its fime- 
tions, it would he necessary to identify the es- 
tablislnnents who will be a.s,sociated with it. 
These are, 

1. In the Irrigation and Power Sector, 
tlic Central .Mcxhanieal Units Avliieh 
have either been e.stablished in certain 
Slates, or tbe.se are in the process of 
getting esiablished in other States. 


2. Tlie Equipment Planning Committees 
of individual Projccts/Deparlments 
wlielher in public ’enterprises or in the 
States, Ol under the Central Govern¬ 
ment 

(These two have been explained in 
Chapter M2’) 

■{. The Plant Planning Directorate pro¬ 
posed to lie set n]3 under the Central 
Waier and Potver Commission. 

4. The Central Coordination Cell referred 
to in para (i.-l preceding. 

'The Inter-relationship between the Equip¬ 
ment Planning Committee and these identihed 
establishments will be as follows:— 

The Fapiipment Planning Committee will 
draw all the information required for study/ 
clecision on any ease referred to them from 
ihe Central Coordination Cell. This Cell 
shall he receiving data from the Central 
Mechanical Units in the States and other 
Sectors, and shall Ite classifying this infor¬ 
mation for ready availability to the Plant 
Planning Direclorate as well as the Equip¬ 
ment Planning Committee. The Cicntral Co¬ 
ordination Cell shall also supply data required 
by the Equipment Planning Committee of In¬ 
dividual projects/department,s, whenever such 
data is needed l)y them for the formulation of 
new proposals for equipment purchase or for 
a review of tfu: [icrformanee of equipment at 
any project. 

The Plant Planning Directorate of CVV&PC 
shall serve as the reviewing body for all pro¬ 
posals received from Equipment Planning Com¬ 
mittee of iriflividual projecis/departmcnts, or 
from Central Mechanical Units; and shall 
arrange to linalise these proposals on the 
basis of data supplied Iry the Central Co¬ 
ordination C.cll, the propo.sals having to be 
put up to the Plant Planning Committee for 
(inalisaiion on the basi.s of a second review. 
In respect of Plant Planning proposals from 
.Seeiors othei than the Irrigation and 
Power, the Plant Planning Directorate shall 
jnovidc .supporting office service in the pro¬ 
cess of review of the.se proposals by the Equip¬ 
ment Planning Committee. 
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6.4.1 Existing Practice in Irrigation and Power 
Sector 

In so far as the Irrigation and Power Sec¬ 
tor is concerned, as at present, the Equipment 
Planning Committees of some of the projects 
take a second look on the proposals in consul¬ 
tation with the CW&PC and sometimes other 
consultancy organisations. However, there is 
no uniform basis for proper introduction and 
enforcement of a common basis of as,sessment 
of requirement of equipment, selection of 
particular system of work with equipment on 
a given job—.specially the economy aspect of 
it, and the phasing of programme of work on 
realistic basis for precision in determining the 
quantum of equipment rccpiired or the type 
of equipment required. 

6.4.2 Participation by All Departments 

While the CWScPC are in the process of set¬ 
ting uj) a new directorate for Plant Planning, 
the functions to be performed by that organi¬ 
sation, may cover only a part of the proldem 
and until siidi time the experience gets deve¬ 
loped to the required extent, the examina¬ 
tion of plant planning exercises would be of 
a limited nature—the extent of production by 
suggesied items of etpupment, cycle time in 
operation of equipment etc'., etc. Here .again, 
unless a wide varietv of information relating 
to performance of equipment under varying 
job conditions and situations, is compiled and 
used for reference in the process of second 
check on plant planning exercises, the objec 
lives in view would not be fully realised. Com- 
pilatittn of such information from various 
users of etpupment in the country, outside the 
Irrigation and Power Sector, would call for 
participation of other Departments concerned 
using similar equipment. Such participation 
could be made possible only if representative.', 
of major users of equipment can work together- 
in the proposed Equipment Planning Com¬ 
mittee. The experience of each one of such 
Icpiesentaiives could be shared mutually by all 
members of the Committee and their 
joint deliberations, in matters relating to plant 
planning for giving items of work.s, could be 
expected to entail good deal of economy in 
investments of ecjuipment in any field where 
the equipment has to be employed. 

17—2 CW&Pe/ND/75 


6.4.3- Constitution 

The constitution of the Committee may be 
briefly outlined as follows:— 

Chairman 

Members: 2 Nos. Mechanical Engineers and 1 
No. Civil Engineer, 

to be selected from the following:— 

(i) National Mineral Development Corpo¬ 
ration 

(ii) National Coal Development Corpora¬ 
tion 

(iii) Irrigation and Power Projects 

(iv) Ministry of Transport 

(v) Other Ccntral/.State Government De¬ 
partments 

(vi) D. G, B. R./Eiig'inecr-in-Chief Branch 
Army Headquarters, 

4th Member:—-.Senior Officer controlling the 
Plant Planning Directorate in the CW&PC. 

Onlv periodic meetings of the Committee may 
be held—once in two monihs and for ‘3’ days 
at a stretch to finalise cases, earlier referred to 
the ‘Members’ by circulation of notes. The 
Plant Planning Directorate would function as 
the .Secretariat of the Standing Committee, 
while for individual Equipment Planning Com¬ 
mittees, for particular projects. Chief Engineer, 
Project, will arrange for the .Secretariat work. 

The Chairman of the Committee may be a 
Member from the CWfcPC, or, an officer of 
some other organisation of a similar status. 
WhenewT the ‘Plant Planning’ proposals of 
any project arc to be dealt with by the Com¬ 
mittee, the head of the project (Chief Engincci/ 
General Manager), may be associated as a 
Member. PIc will also provide necessary secre¬ 
tariat assistance with respect to the work of 
he project. 

6.4.4 Funciinns 

The functions to be assigned to the Committee 
may be broadly outlined as follows:— 

(1) Examination and assessment of require¬ 
ment of equipment on new projects in 
Irrigation and Power Sectoi'. 

(2) Prescribing norms/work standard units 
etc., for work with equipment; 
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(5) Systems analysis for economy in work 
v/iih eciuipirient on projects; 

(4) Advice regarding manpower, thcT tiaim 
ing, maintenance engineering, inventory 
control methods, record keeping etc,, on 
uniried pattern basis. 

(5) Advice to all users of equipment (when 
called for), in different sectors, include 
ing Public Sector, on 1, 2 and 3 above. 

(6) Vetting of demands for additional equip- 
roent with due consideration to the exist¬ 
ing equipment available with the indent¬ 
ing departments, 

(7) Trends in development of equipment 
and methods and techniques of their use 
abroad—updating of information for 
gainful use, 

(8) Liaison with the DGTD and Industrial 
Development Department regarding: 


(9) Liaison wdth the DGS&D in the matter 
of: 

(i) Rate Contracts for indigenously 

produced components and spare 
parts for carthmoving iriachines. 
diesel engines etc. 

(ii) Rate Contracts for imported items 
of spare parts—the technical a'pects 
mainly in relation to 8(i) and 8(ii). 

(10) Standardisation of Equipment. 

With a view to ensuie that the Committee 
functions effectively, it would be necessary 
to vest ruthority unto them in the matter of 
technical decisions. 


6.5. Interdepartmeutal Transfer of Surplus 
Equipment 

6 , 5.1 Difficulties in Transfer cf Surplus Equip 
merit 

The guide-lines for transfer/disposal of 
surplus equipment in the River Valiev Projects 
were laid dowm by the M'nistry of Irrigation 
and Power/CW&PC consistent with the recom¬ 
mendations made during Irrigation and Pow'cr 
Engineers Seminars and the subsequent deci¬ 
sions taken by the Coordination Board of Minis¬ 
ters. These W'crc later published in the book 
under the same t'tle which has so far been 
used for reference lor determining the transfer/ 
disposal value of the surplus machines. These 
guide-lines had undergone revisiem on a few 
occasions in order to rationalise the procedure 
for convenience of quick transfer of the sur¬ 
plus ecpiipment (o needy projects. 

All the same, the prospective trans¬ 
ferees of surplus equipment heivc shown reluc¬ 
tance to accept such surplus machines for vari¬ 
ous reasons. The main difficulties faced by 
the owming project in quick dispn.sal of the 
machines are as follows:— 

(1) Surplus machines are either unservice¬ 
able in condition, or have not been main¬ 
tained properly, 

(2) Transfcr/disposal value, of the machines 
is considered exce.ssive in relation to the 
actual physical state of health of the 
machines, 

(3) Standardisation of equipnieni is a pre¬ 
dominant consideration which necessi¬ 
tates selectir'e choice of machines to be 
added—whether new or old. 

These points are explained in dettiils as 
follows. 

6.5,1.1 Poor state of health of surplus machines 

The study made by the Construction Plant 
and Machinery Coramitiee reveals that even 
though the available erpupment is extremely 
under-utilised on some of tlic projects, none 
ha.s considered the propos'tinn of laying off even 
in part, some of the itvailablc raadiincs and uti¬ 
lising more intensively the balance of the machi¬ 
nes. It is believed to he a popular concept 
wdth most of owners/users of equipment that 
the equipment is surplus onlv when it grow.s 


(I) New items of construction plant and 
equipment to be undertaken for 
manufacture; 

(ii) Review' of production of indigenous 
equipment—production levels, de¬ 
mands, quality of product, perfor- 
mance of equipment- in specific 
context of reports fiom users, and 
the consequent recommendations for 
improvement, planning for indi¬ 
genous manufacture of spare parts 
etc., and standardisation of equip¬ 
ment. 
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>.C) be in uiisct victable condition or beyond eco- 
nomicai repairs. The reiationship between 
tile job requirement and total availability of 
inaciiines is not fully comprehended or at least 
not closely examined. In fact, there is a gene¬ 
ral tendency on the part of some of the projects 
to somehow cling to such cejuipment for as 
long as possible, and, not to declare it surplus 
at the right t.me to make the proposition attrac¬ 
tive enough foi otiur prospective buyers. 

Anotlici eventuality in wliich tbe machines 
are considered to grow surplus, is the comple¬ 
tion of a project or a work, for wliii-fi the 
equipment is purchased. It is in such cases 
that scanty attention is paid to the upkeep, re- 
J>air and rccommiss.oning of the machines for 
subse(|ueiit gainful use on some other work. 
Mo,st of the owners of equipment are mainly 
led away by the consideration that the equip¬ 
ment having to be sold on “as is where is basis’’, 
it should be the responsibility of the prospective 
buyer of such equipment to recondition the 
mach.nes in a manner they would think it best 
to do, commensurate with their job require¬ 
ments. It is th.s implied apathy to the other- 
<yise warranted upkeep of the equipment which 
distracts most of the prospective buyer.s to ac¬ 
quire such used .surplus equipment. 

One of the impediments in sale and purchase 
or transfer of such equipiaent from one pro- 
jccf/organisation to another, results from cre- 
d.tability gap existing between the transferer 
and the tran.sleree in lelation to the actual state 
of health of the etjuipment. Here again, 
the popular belief is that the equ'pment offered 
for transfer or for disposal of any equipment 
owner, would not be m good condition anti lor 
that reason alone, the owner may be offering 
St for trarcsi'er/sale. Ihey feel that the trans- 
feiei project inignt not have been able to run 
the equipment productively and as a result 
thercol, one would be trying to pass on the 
squipmciit to someone else. The Committee, 
in fact, feels that there is a clear and discern- 
able feeling of antipathy on part of most of the 
project autboritie,s to take to the use of su:h 
surplus equipmeni. which has been in partial 
u.‘^e before. In some extreme case.s. certain pro¬ 
ject autiioritics, even within a State, have 
showni reluctance for taking over .such used 
equipment on transfer after one of the projects 
get completed. 


ff.n.l.d TransferfDisposal value of eqiiipmeni 

Even though the CVV&PC had published a 
Guide Book on Di.sposal/Traiisfer of Used 
Equ pment, for guidance of the River Valley 
Projects in the matter of acquiring surplus/ 
used ecpiipment on transfer from another pro¬ 
ject, there have been long-standing diEputes 
between the transferer and the transferee pro¬ 
ject in the matter of settlement of transler prices. 
No doubt, as a result of joint deliberations on 
part of the Irrigation and Power Engineers in 
different Seminars, the rules for tramsfer of 
equipment and for fixing of transfer value etc,, 
have undergone change from time to time, in 
>iew’ of the practical difficulties encountered 
by the traiiEferer and transferee projec ts in the 
matter of settlement of transfer prices. By 
and large, the rules as they existed at various 
stages, weie not truly followed in practice, 
thus resulting in such long-standing disputes 
about the settlement of transfer values. Even 
though as a last resort, it was indicated that 
the transfer value of machines would be a 
iiguie of price mutually agreed upon or decided 
upon by the transferer and transferee projects, 
thus involving more of a personal discretion 
on part of those making such a.ssessmcnts, a 
smooth sailing in this direction has not happen¬ 
ed. Accordingly, everyone looking for equip 
merit on a new Job had preferred to go in for 
new equipment rather than to take some old 
surplus used machines even when such equip- 
ineru was needed there for short periods at the 
time of commencement of work. 

Many of the organisations/projects generally 
insisted on making the present day market value 
of a machine as the basis fur asscssnient of trans- 
rcr/sale value. Most often, such consideiation 
is divorced from the aspect of the actual state 
of health of the machine, whith otheiwisc ha.s 
to-be the main criteriati. \Tiy little thought, 
if any, is given to the fact that if in the earlier 
stages of the use of the machine, the repair costs 
were comparatively lesser and the transferee 
project would have nccessai’iiv to incur large 
amounts of expenditure on maintenance and 
repair of the machine during its use with him 
after transfer, there should be some concession 
to be given to the transferee project by way of 
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rediicilon ia the assessed price even if it is re¬ 
lated to the present day value thereof, so that 
it is not unecononiital lor the transferee pro¬ 
ject to own and operate this machine on his 
works. ■ 

6.5.l.S State of health—the arbiter 

The transferee projects have also, most often, 
doubled the torrectness of the records main¬ 
tained by the transferer projects in relation to 
items of equipment being transferrecl/soid, 
Tliesc doubts arise mainly in consequence of 
the poor state of health of the machine under 
disposal, because of lack of maintenance and 
repair of the machine after it was surplus from 
the work, is in an apparently bad state of 
health. Some times, even if the records arc 
correctly maintained and the figure of opera¬ 
tional hours as shown in the records arc 
correct, the standard of maintenance and re¬ 
pair of the machines during the previous period 
of operation having been rtither poor, the state 
of health at the time of its iransfcr/disposal, 
would not Ix^ in consonance with the recorded 
operational life. 

6.5.1.4 Standardisation of equipment 

Another important aspect to be consideicd is 
the lack of standardisation of equipment in the 
country. I’liis has been dealt with in fairly 
elaborate manner in the Chapter 1 on “Ap¬ 
praisal of Equipment’’. However, the difficulty 
faced by project authorities in taking old sur¬ 
plus used equipment for their works, is that 
the available items of surplus equipment n'ay 
defeat the purpose of standardisation on the 
new jobs for Mhich the equipment is to be 
purchased. This would be more pertinent 
to the case of such organisatiois where the 
equipment is employed, on continuous basis 
for production work—For production of mar¬ 
ketable commodities like Iron Ore, Coal, Lig¬ 
nite etc. In the normal running of any produc¬ 
tion work, one has certainly to consider that 
equipment in good working shape alone would 
enable the project autlioritics to fulfil the 
commitment for maintaining cettain levels of 
production; and the old etiuipment inter- 
.spersed in the fleet of availal)lc new etpiipmcnt 
would largely handicap attainment of this ob¬ 
jective. 

Since the imported ctjnipmcnt will be gra¬ 
dually replatcd by equipment of indigenous 


origin, and the eepiipment of indigenous origin, 

а, s at present, offering only a limited number 
of makes and models of machines in each cate¬ 
gory for the future, the .standardisation aspect 
would be taken care of better . Thi,s considera¬ 
tion would not then be of jraiamount impor¬ 
tance in taking over surplus equipment unless 
of course, the surplus machitres are in poor 
stale of healtfi. fn the interim period, until 
the equipment concurreiuly in use at various 
projects does no;: grow to make a homogenous 
fleet, it should he the eftort on part of all users 
of equipment in lire country irot to set aside 
the consideration of using the surplus machines, 
if the ‘Natiorral Ecorromy’ is to be the prime 
consideration. 

б, 5.2 Observations of the Committee 

Most of the items of equipment in use in the 
country bciirg of inrported origin—at least 70% 
of the available etpiipmcnt—the country can 
illafford nornttihsation of equijrment wliich has 
the potentiality ttr prodiue while procurement 
of additional etpiipmcnt is being sinrultancously 
made at higher aetjuisuion cost often involving 
large sums of foreigit exchange. 

With the technical know-how, skill and pro- 
iicierrey attained by most of the users of equip¬ 
ment in the ctmntry in operation, mainleirance, 
repair etc,, of the equipment, it should be reason¬ 
ably expected that the [rrospcctive buyer of 
equipment—the trartsfcrce project/organisation 
should be on a sound tcchirical footing to reject 
a surplus used machine only if the value to be 
paid by him is not commensurate with the 
‘Mechanical .Stale of Health’ of machine, 

I hey must think rationally about the inve.stment 
already made unto the machines available, both 
by way of capitai cost and the amount of foreign 
exchange expended to import the machines. 

I'.ven if a given item of equipment may not 
fit into a new job requirement (if the considera¬ 
tion is to match is rated specifications to the job 
icquircnient), it could be at least alternatively 
tons'dcred to be used for a comparatively lighter 
duty. In this case, coiisideration of the ‘obsole¬ 
scence aspect’ of the machine does enter; but it 
dots lead further to the consideration that such 
obsolete machines (based on relative considera¬ 
tion of rated specilications and job rccjuire- 
merits), can always be adopted for use on lighter 
duty work, specially when such lighter duty 
works arc clearly in sight on the new job. 
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6.5.3 Fixation of Price of Surplus lujuipment 

In ihe context of what has been stated at 
paras tinder 6.5.1 regarding reluctance on the 
part of equipment users to accept surplus equip¬ 
ment, what is necessary is to so determine the 
transfer value of etpiipmcnt that the transferee 
project docs not think that he is canying a big 
financial burden b) buying a used machine. He 
generally considers that on erne hand, he might 
pay a fairly high price therefor, and yet get- 
lesscr return therefrom in terms of production, 
with higher cost on repairs. This is a direct 
result of accounting for depreciation by straight 
line method on hourly cost basis. 

Taking into account all the considerations as 
outlined above, the Committee have been led 
to the thinking that if llie rated or .scheduled 
life of the machines is lixed in ‘number of years’, 
and if depreciation is ac conn ted for on yearly 
basis by ‘Declining Balance Method’, the trans¬ 
feree project will he in a Iiajjpicr position when 
he evaluates the transfer \’alne so asse.ssed side 
by side with the likely cost of repairs that he 
will incur when, he uses the machine sub¬ 
sequently on his job, CiM ii below are two 
graphs illustrating the ownershijr costs accru¬ 
ing to an equipnient user (sumiviatioa of de¬ 
preciation costs and lepai)' (osts of machines), if 
depreciation is accounted for on lioiuly basis 
at a fiat rate and also if it is reckoned l)y De¬ 
clining Balance Method cm yearly basis. 

A comparative study of the two graphs would 
clearly illustrate the fact that if Dediiiiug 
Balance Method of Deprec iation is followed,, 
and transfer value of machines fixed accord¬ 
ingly, the transferee project would not have 
niijch to lose even if larger amounts of repair 
expenditure are taken into account in tlic subse¬ 
quent period oLuse of liu: macliinc on a new 
job. 

If the method proposed in the preceding para 
for evaluation of transfer value is tollowed in 
practice, the records to be maintained regard¬ 
ing opera'tional hours of machines may not bo 
of too great tonsecjucnce in determining trans¬ 
fer value of machines. No long-standing dis- 
pates may then arise in the matter of deciding 
and settling the transfer value. Here again, 
however, the main consideration has to be the 
‘Mechanical stale of health’ of the machine. The 
previous owner or transferer project cannot 
disown the responsibility of keeping the machine 


in good trojking order in spite of its intensive 
use duritig the period lie lias employed it on 
his work. 

The above u'ould ptanide a uniformity of 
basis for as.sessment of transfer value of sut- 
plus/used equipnient and would enhance the 
scope of itUcr-projcct/oiganisation coordina¬ 
tion in the matter of utilisation of such surplus 
equipment in preference to additional heavy 
investments on netv equipment even for short 
duration jobs. - 

6.5.4 Central' Coordination Cell for Transfer j 
Disposal of Surplus j Used Equipment 

In their Rcpoit, the (Committee of Ministers 
eonstitiited to recommend measures for elimi¬ 
nation of delays in proi invmcnt of eonstrue- 
tion e<|uipmeiiL and spare parts required for 
Irrigation and Power Ihojecls, have recommend¬ 
ed that the Tcniral Water and I’ower Com¬ 
mission should crenle a tall vvhidi should serve 
as the Coordinaling Agency for alfording (he 
com Cl lienee of inter-projci.t/iiilcr-organisation 
cootdination for dispirsal/traiisfer of surplus 
eijnipmeiu: and spare parts. It is li'ghb' iirt- 
porlaiit that ihe proposed Cell should phi) an 
ellectivc role in coordinadng iraiisfcr and dis¬ 
posal of luideriitilised/surphis cquijmieiit. 

That Cel] hould ha\<; a ‘Master Record’ ot 
ail such ecjuipment with clillercut users in the 
.eoimlry and should be pos'ed with iiifoimation 
regarding their utilisation in their respective 
fields ot use; Once the Cell is elfeclively 
formed and is functioning, its advice about the 
■state of health etc., of tlu; cquipmen:, is also 
likely to he more easily acceptable by the trairs- 
jferoe projects. 

6.6 Coordination in determination of avail¬ 
ability of spare parts for like items of 
equipment with various usei.s iti the coun¬ 
try 

6.6.1 Present position 

As at’present, most users of cquijmient cany 
individually large scale inventories of spare- 
parts for the machines in use tvith them. Iden¬ 
tical or similar machines arc in use elscwficrc 
in the country with other nsei's, 'riierc being 
no system of exchange of information regard¬ 
ing items of spare parts carried in stock by indi¬ 
vidual users, most often, when cet tain rcciuired 
parts are available with one or muie users of 
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similar equipment elsewhere in the country, 
other users keep on indenting these items for 
proenreraent tiirough import from abroad, 
riius, while stocks of some items of .spare parts 
available in the country are in idle storage in 
some places, additional investments are made 


by other users in piocurement of these parts, 
'lliis results in downtime of machines and 
loss in production dc,spite availability of parts 
in the country. Consequently, there is also a 
heavy drain on foreign e.'tdiange resources 
through additional imports of parts. 
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6.6.2 Coordinatimi in Exchange of Informaiion 

If, is, therefore, necessary that there should be 
dose co-ordination among.st nm.jor users of 
equipment in the country irt the matter of such 
exchange of information on availability of 
spare parts for differentptems of equipment. A 
codified list could be developed for classifying 
like items of equipment so that in relation to 
the items of equipment so listed, inventories 
of available spare parts could be prepared at 
least to cover the high value items. Such 
items may not exceed 200 to 300 numbers of 
each make and model of machine. Periodical 
publication and circulation of such lists wou’d 
be of great value and 'uenefit to al! concerned. 

6.6.3 Benefits 

The method of approach as defined above, 
would l>e of greatest benefit to all major users 
of equipment in the country in times of emer¬ 
gency, when sudden embargoes get imposed on 
import of spare parts from abroad. Such emer¬ 
gencies have arisen three times in the past 
decade. If there is a clear record of informa¬ 
tion indicating the names of the owners of g:v n 
makes and models of machines in the country, 
as also the details of available items cf spare 
parts in stock w'ith them relative to tho.se 
machines, emergent requirements of some item.s 
of spare parts of some of the users of equip¬ 
ment could be met with by niutual tran,sfer of 
such required items from one projt ct/oiganisa- 
tion to others and vice-versa. The conrecjucnce 
of such handicaps and lire resultanl impact of 
.such emergency on production in various .fields 
or on the overall economy in various sectors 
could be fairly minimised by this piocess. 

6,7 Coordination in Developing Iiiterthangs- 
ability of Parts Relative to Different Makes 
of Maebines. 

6.7.1 CornmonMlity of par's 

. As is well known, most of the original equip¬ 
ment manufaeturers keep buying a stibstan- 
tial portion of their requirements of parts, com¬ 
ponents and assemblies from different prima¬ 
ry manufactiirers of such items. With the 
exception of a few principal manufacturers of 
equipment, assemblies like tfiesel engines, trans- 
mission-s, bydraulic-sy.stem components, brake- 
system components, air system components, 
axles and differentials, fuel inject on equip¬ 
ment, arc purchased from some of the known 


and reputed makers of the same. Further 
more, certain items of spare parts like bearing.', 
of different types, gaskets, seals and filters and 
spare parts of diesel engines are also purchased 
from similar primary manufacturers. Hence, 
there is good deal of commonality by way of 
identity of spare parts amongst vaiious makes, 
models of machines in cUffert nt categories. How¬ 
ever, the original equipment manufacturers 
choose to identify most of the items of spare 
parts of interchangeable nature by indiv.dual 
makers’ spare parts numbers in their parts 
catalogues, A common user may not, therefore, 
ordinarily become familiar with such common¬ 
ality in the identity of parts amongst different 
machines. Accordingly, if the user of equip¬ 
ment goes by individual makers’ Part Numbers, 
be may occasionally rush forward to procure 
on emergency basis certain items of spare 
parts for a particular make and model 
of machine in a given category even ihouglt 
identical parts may be in st(x:k w.lh him for 
a different make, model and category of 
machine. Further more, the ignorance would 
lead to unnecessary downtime for the machine 
under repairs and consequently, there would 
be loss of production on the job. 

6.7.2 Attempts to Develop Such Commonality 
Lists at Present 

6.7.2.1 By TECEDA 

The Tractor and Earthmoving Construc¬ 
tion Equipment Dittributors’ Associat-on 
(TECED Association) has recently taken some 
steps in this direction. They have published 
a Directory of Spare Parts of indigenous origin 
w'hich indicates such interchangeability of 
indigenous spare parts relative to machines of 
different models in various categones but of 
the same make. Interchangeability of parts 
amongst different makes of machines has, how¬ 
ever, not been established since the corres¬ 
ponding primary manufacturers’ Part Num¬ 
bers have not been identified therein. Hence, 
it would be more for the users of equipment 
to intcr-rclate the commonality and interchange- 
ability of parts of different makes of roachine.s. 

6.7.2.2 By users 

In respect of imported items of spare parts 
also an attempt has been made by some of the 
u-sers of equipment to prepare interchange- 
ability li.'ts, Th's, however, is limited to a 
very few major users of such equipment. 
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6.7.2.3 By private sector 

In the private sector also, one of the agent/ 
distributor in India of primary manufacturers 
abroad, has prepared lists of interchangeable 
parts. He has, however, not disseminated 
the information to users of equipment in the 
country, except when business deals involv¬ 
ing sale of parts by Irim to certain users had 
to be finalised. 

6.7.3 Developing Lists of Commonality 

To avoid such eventualities as explained at 
para 6.7.1 above, it becomes necessary that 
the equipment owners adopt a system tvhereby 
they may identify the main components, assem¬ 
blies, and certain items of spare parts like 
bearings, seals, gaskets, filters etc., in- the pri* 
nnuy mnnufaftnrcis part numirers. Through 
sucli tin exercise, the equipment owner 
would ultimately develop lists of parts which 
would be common for use on most of the 
machines comprising the fleet of equipment 
working with him. Such identification of 
parts bv primary manufacturets part num¬ 
bers and the knowledge of terrain tommon 
((.HUponents and assemblies relative to machi¬ 
nes W'orking- with him, would enable him to 
gainfully use such ptuts for expeditious re¬ 
pairs to machines on the one htind and for 
overall scaling of inventory of such coimnon 
items of spare parts and assemblie.s so that 
minimum investment is made in piireha.se 
and stocking of such parts. 

(i.7..3.1 By users 

The excreise of preparation of intcrehange- 
abilily lists on part of individual users could 
he fatilitatcd if the primary manufacturers 
part mind)er is recorded on the Bin (lard, 
or the (lards in the Cardex .System relative 
to each item of spare part in stock. To the 
extent possible, storage of such parts should 
also be so organi.sed and arranged that sueh 
tmnmon juuis are available in a given loca¬ 
tion inside the warehouse/storcs. 

6,7.3.2 By original equipment manufacturers 

Such catalogues of spare parts indicating the 
interchangeability aspi;ets being normally priced 
pulillcations, it may perhaps be a good 
idea for the original equipment manufac¬ 
turers in the country to make a joint effort 
in publishing lists of interchangeable parts 


for the benefit of the common user of such 
equipment. These could he priced publi¬ 
cations. The least to be expected would 
be that the original equipment manufacturers 
in the country should identify the items of 
spare parts common to different models of 
equipment of the same make manufactured 
by them, or in respect of items like bearings, 
.seals, gaskets and filters and indicate the iden¬ 
tity of particular items common to machines 
of different makes and models manufactured 
by them. 

6..7.,3.3 Coordinating cell to develop Masier 

Lists 

If such lists of common and interchangeable 
parts prepared by the individual projects/or- 
ganizations using earthmoving rnachinc.s and 
other construction plant and ccpiipmcnt, and 
arc passed on to a Central Coordinating Agency 
or Cell, the latter can consolidate the informa¬ 
tion in a more appropriate manner and pre¬ 
pare Master Lists of interchangeable parts for 
the benefit of all users of such equipment in 
the conn try. 

In the U.S.A., the primary manufacturers of 
some items of spare parts like bearings, seals, 
gaskets and filters etc., have published Master- 
Catalogues indicating relative to each parti¬ 
cular size and type of their product, the iden- 
litv hy make and model of the machines on 
which it would lit. The proposed Coordinat¬ 
ing Cell should be well equipped with sueh 
.Master Catalogues of priniaiy manufacturers 
.St) that it is easier to prepare Master Lists of 
intcrch-angcablc pans relative to ecpiipinent 
working in the country, 

6.7.3.4 Coordination between mamifactiirers 
and the coordinating cell 

The manufacturers of equipment in the 
country have also to be made partners in this 
work and there should be close coordination 
between the proposed Coordinating Cell and 
the manufacturers of equipment in the coun¬ 
try in this respect. 

6.8 Coordination in the Matter of Indigenous 
Manufacurc of Spare Parts 

6.8.1 Manufacture of Parts by Equipment 
Owtiers 

Most of the major equipment owners who 
organise the maintenance and repair facilities 
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on ‘sclf-rnaimenance’ basis, meet their urgent 
requirements of spare parts of not too coni 
plex a nature by design and metallurgical 
composition, by manufacturing the parts in 
their own Workshops. Some of tlieni have 
a very scientific approach to the problem, in 
so much so, that they prepare working draw- 
ings relative to individual items to be manu¬ 
factured, make a clear analysis of the nietallur- 
gical composition of the patts to be manufac¬ 
tured, and then manufacture the required 
parts. The perfonnaiice of such standard 
parts is very satisfactory while in n.se on 
machines and most often, it not only matches 
the performance of the original part supplied 
by the manufacturers abroad, bin occa.ssio- 
nally excells the performance in terms of 
ageing quality, 

(1.8.2 Manufaclure Through Private Industry 

In some cases, where the available manufac¬ 
turing facilities of the equipment owner do 
not accommodate such pioduction/rnanufac- 
luring programmes, assistance is .sought from 
private manufacturers/ancillary industry to 
develop sucli parts. Their cpiality in use 
is provom after proper tests and trials over 
given periods of time. 

fi.8.3 Work of Coordinating Cell to Dissemi¬ 
nate the Information 

In order to promote indigenous manufac¬ 
ture of spare parts as a jnoccss of progressive 
development in the country, it is necessary 
that the users of equipment should propagate 
the information relating to parts manufactured 
by them, or those that have liecn manufac¬ 
tured on their behalf by outside agencies and 
found to be of proper standard. This could 
be done by passing on the information perio¬ 
dically once every quarter, to the Coordinat¬ 
ing Cell. lire Coordinating Cell in turn, 
would circulate this information for the bene¬ 
fit of users of eejuipment in the country through 
periodical bnllelins once every (pjarter. 

6.8.4 Indigenous Manufacture of Spare Parts — 
Proposal based an Contemponnry Thinking for 
Accelerating Import Suhstitution 

Even though it is to be generally admitted 
that non-availability of drawings for spare 
parts from the suppliers of e(jui])mc.nt or the 
18—2 CW&PC/ND/7.a 


original equipment mamiFactniers, is the main 
handicap to the promotion of indigenous 
manufacture of .spare parts to the required 
extent; it is realised that in some cases, 
the technical specilications can be drawn 
and working drawings prepared in respect 
of some items of spare parts. How¬ 
ever, in view of the siiiall si/c of orders for 
spare parts from individual equipment user.s 
in relation to the Few items which can be so 
developed for manufacture, the spare parts 
manufacturing industry has not shown stiffi- 
cient interest in taking up manufaclure of 
such parts. 

This matter has iiecn under discussion in the 
past amongst CW&PC, DGTD, DGS&D and 
the suppliers of equipment and some pro¬ 
gress has been made in this direction. E'ur- 
ther proposals have nosv arisen based on con¬ 
temporary thinking in thi.s respect in the 
DGTD and the Department of Industrial 
Development. The main outline of the pro¬ 
posal discus.sed in one of the recent meetings 
is as follows:— 

Proposal 

It is felt, properly co-ordinated and organised, 
a significant portion of maintenance spares for 
imported eijuipment which has hitherto been 
imported can be jrroduced locally to meet the 
needs of various Indian Industries and Defence 
Establishments. It is desirable that a Gen- 
trai Agency should be rcsponsilrle for the over¬ 
all assessment of spare parts leqidrements and 
programming prioritirrs for the technical work 
ncce.ssary for taking up local mamrfacture of 
the items. The main funcrions of such a Cen¬ 
tralised agency would be;— 

(a) Coinmisstoning of the Study for inven¬ 
tory or retiuircincnts and following up 
the prirgress of the same including 
arrranging for user industries providing 
necessary information and facilities to 
the agency responsible for undertaking 
the study; 

(h) Errsuring that wide publicity is given 
to the requirements of spare once the 
above study is completed with a view 
to entrusting existing imuuifaeiurers wdth 
requisite facilities in the manufaclure of 
the items; 

(c) ProgTamming the priorities for import 
substitution of spare parts and placing of 
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orders on the selected consultant/engi¬ 
neering organisation I'or studies in this 
regard; 

(d) Arranging for constant liaison with user 
industries at all stages of the develop¬ 
ment of indigenous, designs and evalua¬ 
tion of the luanufaeturing technology; 

(e) Ensuring that there is adet[uatc feed back 
information to the coordination agency 
and through it to the consultant/engi- 
necring otgaiiisation responsible for deve- 
lopiTig indigenous designs and manufac- 
lining technology. Such feed back infor¬ 
mation would consists of drawings of .spare 
parts where availalde, samples or proto- 
lypcs, specifications, user experience 
etc. it may he rneniioncd that furni.sh- 
ing of such information by user indus¬ 
tries to the coordination agency is vital 
to ensure that the designs and techno¬ 
logy involved meet user requirements 
adequately. If necessary, the furnish¬ 
ing of Stull feed back information must 
be enforced by proper regulatory mea¬ 
sures such as requiring transmittal of 
the information to the Committee when¬ 
ever applications for imports arc made. 

In order to be effective, such a Coordinating 
Agency must iie a High I.evd Interministerial 
Committee so as to invest the dccisioas of the 
Committee with a meastire of finality. 

Since the iniivcrse of usage of imported 
spare.s is very large, it would be desirable to 
fontentrate on certain area.s where the 
quanta of imported spares usag'e is high. It 
is felt that for the present, the following areas 
be studied: 

ConstrucHon and Mining Equipment, Steel 
Industry. 

Fertiliser Industry. 

Power generation and transmissioti. 

For the proposals as above, to be given a com¬ 
plete shaiie, at least in relation to Construction 
and Mining Equipment, the envisaged func¬ 
tions could be assigned to the proposed Equip¬ 
ment Planning Committee and the Coordina¬ 
tion Cell of the C.W.&P.C, 


6.9. Management and Control of Equipment 

6.9.1 NiU'd for exchange of Ideaa 
With a view to introducing methods of im¬ 
provement in construction methods and tech¬ 
niques and in the matter of proper utilisation 
of equipment on the job tinder different condi¬ 
tions, it is necessary to liave exchange of infor¬ 
mation regarding management and control of 
equipment enforced by different major users of 
equipment in the country. As at present, there 
is great divergence in tlie standard of utilisa¬ 
tion of equipment by dilfcrcnt users. Details 
given in Chapter 2 are clearly indicative of the 
high efficiency in utilisation of equipment on 
part of some of the projects wliile in most of 
the Ollier cases, the average utilisation figures 
are very low—in some cases even ,h% to 7% 
annually, dliere could certainly be great .scope 
for critical examination of the main causes 
contributing towards such undetutilisaLion of 
equipment with some of the users. Specially 
when very high degree of efficiency in utilisa¬ 
tion of equipment has been athlcved by some. 
The scope of improvement being certainly 
there, those who have not succeeded in achiev¬ 
ing the required degree of utilisation of equip¬ 
ment, can learn a lot from the. others who have 
performed better in this direction. The ad¬ 
ministrative control, the organisational set up, 
the maintenance and repair procedmes adopted, 
the facilities created lor proper maintenance 
and repair of equipment etc., etc., by those 
few with whom equipment have given good 
performance can be .subjects of education for 
the others. 

6.9.2 Disseminating rnformation 

The Coordinating agency should keep exa¬ 
mining nccessaiy details in this respect with 
all users of equipment in the country; and 
disseminate the information as such to all 
users of equipment in the country. Illustra¬ 
tive examples worked out on basis of economy 
entailed by small investments, in establishment 
costs for proper administrative control, main¬ 
tenance procedures and repair facilities, should 
be worked out, based on actual data obtained 
from particular projects, and the results com¬ 
municated to all concerned. 

In fact, certain procedures should he laid 
down for collection of such data by the project 
authorities or nsors or equipment, in the 



99 


course of use of machines on their jobs. Such 
compilation of data should be available to pros¬ 
pective users of siniihu equipment un new 
schemes, or on other continuing projects. Such 
data can be reflected in ‘Completion Reports’ 
of completed projects, or this can be circulat¬ 
ed in periodical publications to be issued by 
the continuing projects. A Cicntral Coordinat- 
ing Agency can liaison in this matter in con¬ 
densing the information from all such publica¬ 
tions and preparing ‘Guide Hand Books’, for 
the bendit of the other users of similar equip¬ 
ment in the country. 

I'he information to be ineluded in compic- 
uou reports of projects or in periodical publica¬ 
tions, ■svould high light the lesuils of ‘Time 
and Methods Studies’ carried out by the ittdi- 
vidual users and ^votild relate elements of cost 
to time and production. Favourable, or un¬ 
favourable results pointed out by the data so 
compiled is of great value to the project autho¬ 
rities, or users of etjuipment in localising dc- 
fccts/diliicultics that might be created by chang¬ 
ing tlu‘ methods of work, or wherever neces¬ 
sary, the types and makes of machines as well 
as the personnel. 

Operations related to time, productivity or 
methods, study, are listed belotv as a paitial 
guide for all concerned;— 

(1) Detailctl breakdown of cycle time for 
cableways, cranes, batching and iiiixmg plants, 
concrete transfer cars, concrete carriers—haul 
trucks or tr;uns, p(}wei shovels, clrtiglincs, motor¬ 
ised scrapers, tractors/dozei-s, dump trucks, 
spreading equipment on embankments, com¬ 
paction equipment, round cycles in tunnel and 
shafts etc., etc. 

(2) rioductioft studies arc advisable for 
rock drill, power shovel, or dragline loading 
(volumes measured by crosssectious or computed 
qriantities, number of truck loads etc.), hydrau¬ 
lic sluicing, blasting results etc. 

(3) Ffhdency of equipment should be check¬ 
ed to determine if it meets manufacturers’ rated 
capacities, or if it is accomplishing the perfor¬ 
mance fully for which it is provided. This 
would apply somewhat generally, but observa¬ 
tions should be made wdth resjrect to pumps, 
crusliers, rod mills, s:u)d classiliers, conveyors 
etc. 


6.9.3 Organising Setninars 

There should be annnual Conferences/ 
Seminars for exchange of views on ledinital 
matters relating to eonslruction plant and etjuip¬ 
ment, so that the bcnchls of organised methods 
of nuinagemetit and control of eejuipment could 
be shared by all with the ultimate objective 
of optimum utilisation of equipment, maxi¬ 
mum production thereby and least cost in 
work. 

6.9.4 Analysing Pruhlcnis Faced by Users [at 
Discussion 

Any procedural/policy pioblems relative to 
procurement of equipment and spate pails 
which wmuld otherwise relate lo DGS&D and 
the CGl&E or the individual puiclmse orga¬ 
nisations of different States, could also be 
discussed in a joint forum and practical solu¬ 
tions suggested and reconnuerKled fot inqilc- 
mentation by the Departments eoneerned or 
the Government. 

6.10 Conclusion 

In conclusion, it may be indicated that it is 
considered most essential to set up a Central 
Coordinating Agency and the Fcjuijmient Plan 
aing Committee, if the overall objectives as 
defined at paras 6.2 and 6.3 have to be projrcr- 
ly realised and fuihlled ellcttivcly. A sepa¬ 
rate whole-time W'orking Coordination Cell 
alone will be in a position to make it possible 
for the cnvi.sagcd benefits to be properly de¬ 
rived for the common benefit of all users of 
equipment in the country. I'hc size of the 
envisaged organisation would be etjuivalent to 
a full-fledged Directorate, if die pattern of 
work in the CW&PC is to furnish any guide 
line in this respect. A half hearted approach in 
this direction will be utterly meauhigless and 
ineSective. 

The importance of the Equipment Plann¬ 
ing Committee wall be manifest funu the bene¬ 
fits on the economic front that could be derived 
through the good counsel and advice whieli 
arc rendered to all users of equipment in tech¬ 
nical matters relating to equipment and in 
facilitating a better and more reasonable frame¬ 
work of Government policies and procedures 
in the matter of procurement of equijriucnt and 
spare parts so a.s to minimise downtime of 
equipment and consequeiuly achieving opti¬ 
mum utilisation thereof. 
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6.11 Summary of Observations and Recom¬ 
mendations 

The equipment operatives gain limited 
amount of experience on their joI)s in the 
matter of basic planning for etpiipment, estab¬ 
lishing proper methods of rvork for optimum 
utilisation of equipment, icsources provision¬ 
ing—specially mateiials and spare parts for 
equipment, standardisation, indigenous manu¬ 
facture of spare parts, training programmes, 
assessment of maintenance and repair costs of 
equipment etc., etc., Unless the users mutu 
ally share their expenrience in these matters, 
it is difficult for them individually, or tollec- 
tis’cly, to introduce mcihods of improvement 
in eejuipment management. In special refe¬ 
rence to resources provisioning, individual 
Users have to approach a Ceiural/State Autho¬ 
rity for revision/amendment of policies and 
procedures so that delay in procurement could 
be avoided. 

With the progressive development of indi¬ 
genous cquijmicnt in the rcmntiy, the indivi¬ 
dual users' retpiircments cannot be suitably 
met with unless the authority controlling/ 
licensiirg the individual manufacturer takes 
an integrated view of the job requirements 
of a manlrcr of rrsers collectively—those who 
may use such equipment eomrnonly. 

The individual users cannot assess their own 
efriciency in management of cciuipmeat from 
stand point of economy in operations, unless 
they compare notes on tliis account with other 
users and judge for lliemsclvcs if any cost 
saving devices could be introduced. 

For these aspects to be functionally covered, 
it is necessar)' to establish an agency for co¬ 
ordination amongst users of C(|uipmeut and on 
their behalf (collectively) with these who are 
directly responsible for formulation of policies 
and procedures for ec[uipmeiit and resources 
provisioning. Such coorclinalion agencies do 
exist in individual sectors, but the m.iiu agency 
lo coordinate with these coordinating agen¬ 
cies is nonexistent. 

Investment in ccpiipmetu is rendered par¬ 
tially itnpioductive tvlicit the equipment users 
eannot make gainful use ttf some of the avail¬ 
able equipment. On the other hand .some 
other needy users of such cquipmctit, initiate 


action for procurement of additional equip¬ 
ment to meet their schedules of production. 
Such situations arise in individual States where 
a number of users of such ctjuipnient exist or 
in particular sectors having a number of pro¬ 
jects under their control. For the surplus 
equipment to be rehabilitated on work ex¬ 
peditiously, a coordinating agency alone can 
icndcr necessary help. 

F"or this to be achieved the following re¬ 
commendations are made:— 

1. A standing Committee on liquipment 
I’lanning be constituted under the aegi,s of 
the Ministry of Irrigation and Power in lieu 
of the present Standing Committee of lix- 
perts on Standardisation of I'.arthmoving 
Machines. The functions to be assigned to 
the Committee are as follows;— 

(i) Examination and assessment of require¬ 
ment of equipment on new projects in 
the Irrigation and Power Sector; 

(ii) Prescribing iroims/vvork standard units 
etc., for work with equipment; 

(iii) Systems analysi.s for economy in work 
with equipment in projects; 

(iv) Advice regarding manpower, iheir train¬ 
ing, maintenance cngittecritrg, inven¬ 
tory control irreihods, record keeping 
etc., on unified paitcrrr basis by all 
Irrigation and Power Projects, 

(v) Advice to all users of equipment (when 
called for), in different sectors, includ¬ 
ing Public Sector, ou (i) (ii) and (iii) 
a trove. 

(vi) Vetting of dcmairds for additional equip¬ 
ment with due considerations to the 
existing equipntent available with the 
indenting departments; 

(vii) I rends in development of equipment 
and nrethods and tcchrriqucs of their 
use abroad—updating of iirformation 
for gainful use. 

(viii) Uiakson with the DGTD and Industrial 
Dcvclopnrcnt Departmeitt regarding;— 

(a) New items of construction plattt 
and equipment to be undertaken 
for raarrufacture; 
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(b) Review of production of indige- 
genous equipment—produc¬ 

tion levels, demands, quality 
of product, performance of equip¬ 
ment—in specific context of re¬ 
ports from users, and the conse¬ 
quent recommendations for im¬ 
provement, planning for indigenous 
manufacture of spare parts etc., 
and standardization of eejuipment. 

(ix) Liaison with the DGS&D and CCl&E 
in the matter of;— 

(a) Rate Contracts for indigenously 
produced components and spare 
parts for earthmoving machines, 
diesel engines etc., 

(b) Rale Contracts for imported items 
of spare parts— the technical aspects 
mainl) in relation to (a) and 
(b) of (ix). 

(c) Framing poiicie.s, procedures and 
rules for procurement of equip¬ 
ment and spare parts as well as 
import thereof. 

(x) Standardisation c.f equipment. 

The Committee will be eompiised of mem¬ 
bers (senior officers) noiuttrated by major users 
of ecjuipmeiit namely, tlie NMDC, the NCDC, 
Irrigation and Power projects, DCBR/Flngi- 
ncer-in-Chief's Branch of Army Headquarters, 
the Ministry of 'franspent and any otlrer Cen¬ 
tral/State Government Department. Only 
three Members may be nominated flora these 
departments at one time—one each fiom min¬ 
ing sector, Inigation and Power Sector and the 
rest. The fourth Member will be (on perma¬ 
nent basi.s) the senior officer controlling the 
.Plant Planning Directorate in CW&PC. 

The Chairman of the Committee will be an 
Lnginecr of the rank of a Mianbcr in CW&PC/ 
Joint Secretary in the Central Coveinment. 

2. A Co-ordination Cell/.Agency be cieat- 
ed—equivalent of a fuHledgcd Directorate of 
CW&PC, at the Centre—under the aegis of 
one of the major sectors using the largest fleet 
of equipment. I'he functions to be a.ssigned 
to the Agcney/Ciell are as follows:— 

(i) Basic planning for equipment—assess¬ 
ment of requirement based on practi¬ 
cal norms of production, selective choice 


of equipment, relative to field applica¬ 
tion or work w’here it will be used, ope¬ 
ration, maintenance and repair of 
equipment, inventory control of spare 
parts etc., etc., 

(ii) Utilisation of .surplus equipment by 

timely disposai/fchabilitation/transfer 

to other needy users to save additional 
investment on new equipment, simulta¬ 
neously utilising the blocked up capital 
already invested ou such ecjuipment. 

(hi) Deterntination of availability of spare 
parts for like items of etjuipment with 
various users in the country, to provide 
ready availability of some of the vital 
parts which being available as unused 
at some locations, may serve to commis¬ 
sion some idle e(]uipment elsewhere. 

(iv) Dissemination of information regarding 
interchangeability of parts relative to 
different makes and models of machines, 
as initially compiled by the individual 
users of equipment in vatious sectors. 

(v) Indigenous manufacture of spare parts 
—facilities and capability of different 
organisations in this respect attd the 
outside sources and private sectoi re¬ 
lating thereto. 

(vi) Liaison with the Industrial Develop¬ 
ment Department of Ministry of Indus¬ 
trial Devlopment and the Directorate 
General of Tedinical Development in 
matters relating to clearance for im¬ 
port of parts and equipment that are 
not manufactured in the country. 

(vii) To lay out the framework of formalis¬ 
ed training programmes. 

(viii) Updating and revision of norms re¬ 
lative to production by chfiereiu items 
of equipment under difleretit situations 
and their utilisation. 

(ix) Collection of data on repair costs of 
equipment. 

(x) Standardisation of equipment through 
collection of peilormance data. 

(xi) Methods of impiovement in manage¬ 
ment and contrtd of equipment. 

(xii) Evolving a unified pattetn for record 
keeping in relation to peiloimance of 
equipment and cost accounting. 
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3. For convenience of iriter-depariraental 
and inira-departniental coordination in mat¬ 
ters relating to equipment and specially that 
relating to exchange of information on avail¬ 
ability of Sparc parts for different items of 
ecpiipnient, a codified list shoidd be deve¬ 
loped for classifying like items of equipment 
for preparation of inventories of spare parts— 
at least for high value items. 

4. To provide a proper loium for exchange 
of views on impoitant matters relating to 
equipment, selection, operation, maintenance 
and utilisation, atnrual Equipment Seminars 
should be orgauisetl. 


To keep abreast witii the trends in deve¬ 
lopment of equipment abroad, methods of 
training, improvements in methods and tech¬ 
niques of maintenance and repairs, inveir- 
tory control of .spare jaarls and to establish 
an effective conmnrnitacion with the suppliers/ 
dealers of etpiipment i’ov probknrs faced by 
the users in the matter of after-sales-scivic:e, 
disposal/rehabilitation of surplus spare parts 
etc., the Coordination Cell and the Equip¬ 
ment I’htrnring Connnittee, may a.ssociatc a 
bonafidc represetstative of major associa¬ 
tion representing such orgarrisations. Sinri- 
lar assistance may be listed from amongst the 
leading marrufaeturcr.s of equipment. 



CHAPTER 7. 


TRAINING OF OPERATORS AND MECHANICS REVIEW OF ADEQUACY 

OF PRESENT ARRANGEMENTS ETC. 


7.1 Introduction 

With the increasing complexity in handl¬ 
ing construction jobs, the need for continu¬ 
ing education, at all levels in the coristTuciion 
industry, is getting more evident. The eqtiip- 
irient manager is being progressively called 
upon to work with sopliisticated, new and 
iinjnovcd ecpupineni crstirig hundreds of 
thousands of Rupees—ctpiipnieut too costly 
to be entrusted to the inexperienced. It is 
his effort to so organise the operations with 
equipment that optiiUum utilisation, maxi¬ 
mum production and least down-time of equip¬ 
ment can be achieved for most economic re¬ 
sults in the end cost of pioduction. I'or 
this to happen, the basic requirement is a well- 
trained equipment organisation which shall 
adopt a comprehensive system to perfornting the 
service maintenance aitd repair of machines with 
the help of suitably trained persons and proper 
facilities. 

The economy of equipment operation will 
depend to a large extent on the efficiency of 
the equipment organisation as a whole. 

7.2 Operators and Mechanics Training 

The key members of the equipment oigani- 
sation are the operators who run the machine 
and the mechanics who provide tlie support¬ 
ing line to back op opetations. The two 
have necessarily to work as a team. 

During the earlv day.s of mechani7aiion, new 
operators could usually be developed under an 
apprenticeship programme. Under the pre¬ 
sent conditions With a larger ratio of machines 
to manpower and ocher industries competing 
for skilled operators, if has become necessary 
to initiate formalised (operator training on an 
accelerated scale. 

Tire training programme has furthermore 
to keep pace with the fcchufclogical develop 


ments in the field of construction equipment. 
To accomplish this, specially the repair and 
service crew have necessarily to have an in¬ 
sight into the construction features and pro- 
cessc.s of dismaniling and leassc.mbling of 
components, assetnblies and sub-assemblies 
u.sed cjn machines. 

One of the easier wavs which is generally 
adopted for training of sucli pcrsormel (on 
the job) is in-servicc-training. Such in-service- 
training and ■clucnlion no doubt, stands in 
good stead to those who possess basically the 
fundamental skills nccesiary to the trades of 
operation, maintenasice and lepair. How¬ 
ever, with the acteioratc'd pace of increase 
in population of equipment and siinultancoiis 
developmental activity arising from under¬ 
taking of new schemes employing large size 
fleets of equipment, it becomes necessary to 
provide contingents of trained personnel for 
operation and repair of equipment. Such 
personnel who have no past experience of 
these trades, can be trained through forma¬ 
lised training programmes only. 

7.2.1 Benefits of Training 

The motivation for formalised training to 
different categories of staff results from lathcr 
disturbing position of low utilisalion of eejuip- 
nient on different jobs in various sectors in the 
country. As already indicated eailicr, the 
average utilisation of equipment in the country 
is 40% to 50%. The value of major items 
of construction plant and equipment in use 
in the country being estimated at Rs, 3500 
million, equipment woilli Rs. 1750 million is 
unproductive. Svuh ecpiipinent being, at 
an average, capable of producing goods and 
materials worth 30%, of its cost every year 
(it can some times be 40% of the cost every 
year in exceptional cases), the value of pro¬ 
duction lost each year will be of the order 
of Rs, 520 million approximately. I’erhaps, 
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by a judicious planning of equipment use on 
the job, quicker repair and timely detection 
of defects by careful operation which me pos¬ 
sible through planned training, one could bring 
around 15 to 20% of the unutilised equip¬ 
ment to active production. 'I'hi.s would mean 
an additional production of Rs. 40 million to 
Rs. 52 million every year. 

Briefly speaking, what is to be aimed at 
is ‘Work improvement’. Certain formal 
methods, if introduced in the direction of 
training and education will better ensure a 
reasonable productivity for the wages and 
other costs incurred on jobs where intensive 
mechanisation is iiivolved. 

It has happened most often that engineers 
and superintendents dismiss the whole concept 
of methods improvement in the belief that 
they are accomplishing the same resailts with¬ 
out the bother of any organised or formal 
technir[ues. By ,so doing, two important con¬ 
cepts are missed; the fiist is that, in follow¬ 
ing a formal protcdur.fl system, there is less 
opportunity to ignore or overlook important 
points; secondly, in bringing operation away 
from the routine of the job or iiustle and 
bustle of the job, it is possible to be far more 
analytical and thoughtful. 

It is, therefore, necessary to formulate the 
training progiannnes with ceitain objectives in 
view. 

7.2.2 Objectives of Training Operators and 
Mechanics 

7.2.2.1 Operators’ training 

To undeicsiand clearly, 

1. Performance and capabilities of the 
equipment (importance of avoiding 
overloading, overspeeding and other 
abu.scs). 

2. Functional value of equipment as a 
unit and as a part of combination of 
machines on particiUar job applications. 

3. A thorough study f)f prescribed recom¬ 
mendations of the manufacturer in rela¬ 
tion to particttlar items of equipment. 

4. Lubrication re(|uiremciic;;. 

5. Preventive mainteinmec procedures. 

fl. Operating technique,s. 


7. Local job conditions and problenrs 
affecting' use of gicen items of equip¬ 
ment. 

8. Safety of operations for self and olhets 
within the work environments. 

9. Ciare dining periods of inactivity. 

10. Close coordination with Mechanics. 

Mechanics’ training 

1. To develop a knowledge of functional 
aspects cf the machine as a whole, the 
components, assemblies and parts there¬ 
of, and the systems—hydraulic system, 
cooling- system, lubricating system, 
brake system etc., integral parts of the 
machine. 

2. To understand the construction of indi¬ 
vidual eomponenis, afsemblies and 
parts. 

3. To deve!o]t knowledge of repair, servic¬ 
ing and maintenance technic[ues. 

4. To undeisriud in relation to given 
items of equipment the preventive 
maintenance work, including “Trouble 
shooting” and adjustnicnts. 

5. To understand the inspection tech¬ 
niques for precise assessment of func¬ 
tional condition of components and 
parts and to create records of ob¬ 
servations, regarding extent of wear 
and tear, types of defects, causes of 
defects etc. 

fi. A thorough study of pre.scribecl recom¬ 
mendations of the manufacturer in 
relation to particular items of equip¬ 
ment regarding process of disassembling 
and rcsasserabling parts, components 
and assemblies, as well as the machine 
as a whole. In br ief, the shop service 
instructions in the matter of repair of 
variorrs components and assoinblies aird 
the machine. 

7- Lubrication Te(]tr'rcrrient 

8. Close cootdinatian with operators. 

9. To devehrp a competence in the matter 
of reference to shop Service Manuals, 
Sparc Parts Catalogues and Service 
Bulletins. 
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10. To a€(jiiire cornpcuncc in .standards of 
liniiLs, fils and tolerances in process of 
fitment and asseniOly of jiarts. 

M. Use ol: special tools, jigs and fixture,s 
and othtT facilities iueidental to re¬ 
pair work. 

12. Safety in liandling. servicing and re¬ 
pair work. 

■Many of I he (d)jeetives listed above, will 
seem so simple idtimaiefy that a .sophisticated 
pcr.son will olten pass tlicm liv, some may 
even consider the preposition of training 
some categories of: yicrsons for accomplish¬ 
ment of some of these olijects even an in.sult to 
a leasonahlc man s intelligimce, llowcvcr, 
if work improvement riKihocis have any mean- 
ingfid sigrdficiuicc in context ol the imjrrove- 
ment in management of equipment, such, basic 
defails .seem nccess;n\ to he defined. 

7.3 Existing Traiidtig Programme 

7.3.1 Formalised training al the Training 
Centres 

Keeping these o.rjeciivcs in view, the firsi 
Construction Plant ik Machinery C.'ommittee 
had recommcaided a certain fojin of formalised 
training of opeiators and mechanics to be 
intiodnced tindcj- tlie aegis ol the Ministry ol 
Irrigation and I'ower/Ccntral Water & Power 
C.ommission. Accoithngly, four 'f’ethnica! 
Traiiung Centres vverc: established, one each 
at Nagarjunasagar Dam Project in Andhra 
Pi iidc.sh, Kota m Rajastlian, Kakrayrar in 
Cujarat and Nang.tl in Piinjah. This pro¬ 
gramme of training was initiated in the year 
IfirT.-.fifi, 

rtie Technical f raining Centre at Kakra- 
j)ar was closed tn t)ic year lf)70 and as at yrre- 
sent, only ilirce ftiehnical I’raining Centres 
arc in (.lytci ation, 

.'\ large number of users of ctyuijmient have 
availed themselves of the training facilities 
provided in these rcchnif.al I'taining Centres 
of the fiW&PC. .Siinnhaneonsly with the 
growing need of oyieiators and meehanies, 
for W'ork with machines on new schemes in 
different sectors, the nsets of ecynipmeTit have 
organised suitalile training facilities under 
their owit cstahlislimcnts. In some of the 
organisations, such facilities are being created 
19--2 GW&PC/ND/7:> 


to meet the mandatory requirements of the 
statute relative to yrarticular industries. 

Yet, the only organised fcnmal tiaining im¬ 
parted at present, is that in the Technical 
MVaining (.lentres orgtinised Ity the CM^&PC. 
Details in this respect arc tis follows;— 

'Ehe training course, as conducled by these 
Training- Centres, covers broadly the oyjcia- 
tion, maintenance and rejjairs of mayor items 
of earthmoving machines—Power shovels, and 
cranes, dumyrers, motorised scrayryrers, towed 
scrappers, motor graders, crtnvler tractors etc. 
etc. 

The trainees admitted to these training 
courses generally have basic academic: qualili- 
eations of Matt icuhition or Higher Seeondarw 
Examination. In some eases. Inter .Science 
students and .Seicnec Gradinites and .Vlechnni- 
eal Engirreering/Kleciiic.al Engiueeiing Dip¬ 
loma holders also eonre iiyr for tiiis training. 
Generally, however, cairdidafes haring higher 
aciideinic (yualifieatioir.s are ferv, since quite 
often, the resultant skill, yrrofic iency and 
knowledge attaiired Iry them at the end of 
this training docs not secinc them suitalrle 
jobs. Their market rating is also low from 
standpoint of wages thev can cant or places/ 
positions they can attain. Hence, there 
is very little incentive for the trainees wlio 
may seek admission to the training courses 
being run through the Technical 'Training 
Genires of the G.W.&P.G. 

The niimher of yrersons, who qualified them¬ 
selves as opcrtitors/mec.hanics as a lesult of 
their training in the Technical Training Gcn- 
tics of the GWfcPG tipto the end of last scar- 
1<)71. is 2013. 

inferrmation has also Treen cemyriled by the 
Committee regarding nurnher of trainees which 
succcs.sfidly yrassed each year through the exist¬ 
ing three 'Technical Trai.ning Ceiures at yrre- 
sent tun under the CW&PC. 'This is given 
at Apyrendix 7.1. 

It may he seen from this Apyrendix that 
the number of trainees yrassing through the 
'Technical Training Centres lias varied (roiti 
2.5 to 70 per year. 'I'his, however, docs not 
correspond to the rate of growth of 
etyniymient otherwise rsfleeted in Ayrpendix 
1.11, Evidently, either some surplus titiined 
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operators and mcehanics weic available in 
the open market to meet the additional require¬ 
ments for the equipment added year rd'ter year; 
Dr the purcliasers of equipment anticipating 
additional purchase of equipment, had taken 
earlier steps to train the required number of 
persons at their own project sites. Yet 
another possibility is that some old employees 
in the ‘vHel|)ers” class would hare.bcc'n put 
on the machines and trained as operator.s. The 
third possibility (preceding) cannot be dis¬ 
counted when tlie figures of low utilisation of 
equipment of iliat period of origin gets subs¬ 
tantiated by the information received from 
the users of equipment. 

Apparently, therefore, the equipment own¬ 
ing authorities do resort to training of opera¬ 
tors and metiiunics at the projects. This 
of course, is the process of “learning while on 
the job”. 

How satisfactory is this process of training 
and what is the degree of skill acquired by 
the persons so trained, is not evaluated proper¬ 
ly. Such trained hands are placed in junior most 
positions and take their turn to be better plac¬ 
ed in due course of time in their service career 
on a given project. This no doubt, provides a 
convenient and easy means for fulfilling the 
retpiiremcmts of operating and servicing person¬ 
nel; but in this process, w'hat expenditure is 
incurred by way of losing the valuable produc¬ 
tion time of niachines, and through greater 
down-time due to unsatisfactory repairs done by 
the meclianics under training, has never been 
evaluated. This cannot in any case. Ire termed 
as ‘satisfactory arrangciucrit’ as the cumulative 
cost of such training would be disproportionately 
In'gher tlian the cost oihenvlse involved under a 
formal training progi amme. 

In the Mining Sector, including N.M.D.C, 
N.C.D.C., Ncyveli Ijgnite Corporation and 
Hindustan Steel, the training at project sites 
is supplemented by class-room leciuros. How¬ 
ever, these lectures do not cover the basic fun¬ 
damentals of the subject in so comprehensive 
a manner as is done in the Technical Training 
Centres of the C.W.&r.C. The main advan¬ 
tage of the training' programmes as followed 
in the Mining Sector, according to the autho¬ 
rities concerned, is that the persons so trained 


are better acquainted v^'ith the actual work 
to be done by thern and after training, they 
prove to be more useful. The training so given 
being on the particular machines tvliich arc 
in use (and tliese being moic recent models 
of equipment in din'creiit caUgoi les). is consi¬ 
dered more apjDropriate from standiioint of 
the equipment owners' refiniremerns. At l.!n: 
C.W.&l’.C. T echiiie:i! Trainin'?; fi( Hires, 
trained persons receive such tiaiiniig on luiich 
older and obsolete models of etjiiipmc’it. 

Here again, no evaluation has been made 
about the cost of sueli training in terms of 
loss in production, down-time of equipment 
etc., etc. 

7..a.2 Training Edneation ginen by Maniilacl.it- 
rers and Dcalcr.i of Equipment 

Besides the formtilised (raining impatiid by 
the Technical Trtiiniiig Cientres of the 
CW&PC and the usee-' oiganlsaiions tor sueli 
education to Ire given at project siles, the 
manufacturers and dealers ot ctp’.ipment also 
have suitable facilities for imparting such 
training to the personnel of the purcha¬ 
ser organisations besides those lor iheir own 
sei'vice stafl.'. Most often, the operators' 
training is imparted at tlic si(c ot the rvork 
where the niachines are in use. I'hc operators 
ai’c made familiar with the proper techniques 
of operation of individual machines sold by 
the raanufactnrers/dealcrs. The maintenance 
programme for those machines is also Hearh 
defined and the users of equipment are made 
fully conversant about their dciails. These 
are, however, short-term courses; and these 
can be useful to only sueli dass of pci sons as 
have previous knowledge and experience ol 
operating or maintaining similar machines of 
other makes and models. 

Formalised training is also iiripaned at the 
mamifacturers’/dealers' own premises in train¬ 
ing .schools. Most often, the training course.s 
cover the mechanics’ trade in relation to the 
particnlar makes and models of machines 
inanufactnvcd/markcited liy them. With 
one of the dealcr.s of imported c(.|uipment 
in the country, srich training coitrscs for media- 
nies extend over periods upto two yeais. Most 
of the time the personne! of the service orga- 
■nisation of the dealer himseif are trained 
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through these training schools. Such trained 
.ser\’ice hands of the dealer do conduct courses 
at siies of work where identical machines are 
in use and in turn train ihc iiscrs’ staff. The 
intcnsily of sm It jarogr.iminc of training by 
the trained staff of the dealers has, however, 
eomparatively reduced in the recent past due 
to reduced quantum of imports of equipment 
from abroad in tfie country. 

The detilers of ctpiipracnt tiiso accept per¬ 
sons mmiinated by the users of ecpiipincnt for 
Liaining in dealers’ training school. If such 
traiiiiiig is of long duratiotts, the sjiotjsoring 
authority lias to bear the expense of training 
to some extent. For short-term courses whieh 
is geucrtilly iti. the nature of rcfrc.sher courses, 
no lees are charged. 

riic main maiudaciuier of eaithmoving 
maehities in the country, namely. M/s. Bharat 
Earth. Movers .Ltd. have organi.sed a training 
institute in Eohu' Gold Field area conti¬ 
guous to the equipment manufacturing plant 
of the company. The: tra.ining programme, 
hotvtwer, has not so far received the re(p.iircd 
amotuit of impetus in (taining' nomittees of the 
users of their cc[uipmeuf, though plans are 
afoot to augment the programme suitably. 

A note indicating details of training im¬ 
parted Iry M/s. BEML in relation to equip¬ 
ment manufactured and sold by them is at 
Appendix 7,2. 

7.4 Need for Improvisation oj' the Training 
Metltods, Tcclinicj[ue» and Facilities 

With the rapidly increasing indusi.rial deve¬ 
lopment activity specially in the mining and 
construct-ion industries, the pace of mechani¬ 
sation ha.s also to be considerably accehnated. 
’Ihe grow'th of equipment in the country hav¬ 
ing been however, partially handitapped 
during the transition period when curbs have 
been laid on imports and the indigenous 
manufacture has not caught pace with the 
icquircment to the required extent, dftvclop- 
ment in this direction has been partially re¬ 
tarded. All the same, if production pro¬ 
gramme and development activities have to 
keep pace with tlic envisaged rate of economic 
growth in the counlrv, it should be reasonably 
exjrecLcd tliat provision ol equipment would 
soon keep pace with the rt-cpiirement. Ac¬ 


cordingly, there will be a fairly great demand 
on the training organisations lot providing 
trained personnel for opeiation, tmiintenance 
arid repair of additional new equipment. 

The l'i.t:hiiical Training (ienUes under 
the CW&PG are unfot tunatclv, equippccl with 
machines ;ind facilities which were introduc¬ 
ed and established in the .all’s or early 60’s, 
while the present day eqt.iipment is far diffe¬ 
rent in construction designs and features. 
Hence, to meet the basic requirement of a 
formalised training programme in a satisfac¬ 
tory manner, it is only essential that the 
equipment of more recent origin should be 
provided for training of operators, and simi¬ 
larly, the facilities for traitiiiig of tticchanics 
should be so improved that a trainee-mechanic 
gets fully conversant with the components, 
assemblies and sub-assemblies genet ally used 
on such equipment of icccnt origin. 

Furthermore, lltc present scheme oi tiain- 
ing, as adopted by the Technical Training 
Gentres of the GW&l’C, provides for an in- 
Icgratcd course of one year’s duration for 
operators/iu'cdianics. Such training is given 
in relation to above six categories (jf machines 
namely, excavators, dumpers, crawler tractors, 
.scrappers towed and motorised, graders and 
cranes. The opcratois undetgo operational train¬ 
ing amounting to a total of 125 maclunc-opcra- 
tion-hours, while the madianics’ trade is covered 
through periodical repairs to equipment used 
for training in operation besides repair and 
overhaul of a very few assemblies/comptments of 
machines, .rhrough this process, it is difficult to 
expect of tlie trainees to achieve the rccpiired 
degree of skill in mastering operation of indi¬ 
vidual categoties of machines or to attain the 
required skill in repair to etptipmem,, assemblies 
and component.s etc. 

The ecpiipment owners arc at present more 
keen to have specialised operators—indivi¬ 
dually for diflerent €ategorie,s of machines, 
mainly due to the fact that large-si/.ed machi- 
ites in eaf:h category, which arc very costly, 
are being put to use in, construction industry 
and mining industry. Fience, it becomes 
necessary to lay greater emphasis on spcdalistd 
training of opeiators on individual categories 
of machinc.s according to the tieeds of the 
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wjiiipiiieni owrier^ rather than producing uni¬ 
versal operators. It would be possible to 
produce .special isx'd operators in conipara- 
Incly sliort-tenn courses of 14 to Hi weeks. 
1 lie operator-trainees can also learn properly 
the maintenance work ol the niachine.s they 
will operate. 

llie niecliaiiics’ courses would, however, be 
of longer duration.—extending from 40 to GO 
week.s, depending upon, the particular asseni- 
blies/coniponents on ’.vliieh the tiairiee would 
choose/get nominated to work. 

7.,5 Formulation ol Training Piogranune for 

Future. 

1.0 .1 Underlying (lonsidcmlions 

1 he underlying considerasions which would 
gcncralh giude fortnulation of proposals for 
any tiaining pitigrammc are a.s follows:— 

i. .V means of determiiung the junnher 
of men to be trained. 

d. i\ means of determining how, when 
and wbeie tiaining is to ge given. 

3. Selecting qualified men for training. 

4. Deteiiriiniug standards of petformance 
and jiieasuring jjciformantcs of trainees 
against standard of performance. 

No doubi, another itiiportant considera¬ 
tion tvliicli should :tlso arise in this context 
is: Job progression schedule, showing per¬ 
sonnel rcquirejiient and classilication thereof 
with wtiges and relating these to a training 
schedule.” However, .siiu:c this is a matter which 
would concern individually the industries or 
equipment users who otherwise admit the 
need for iormalised training programn.ie.s, this 
has not heeii gone into in detail, basically, 
die da.ssilieaiioii of personnel and their wages 
etc., ate so widcl\ dilfcrciit from one u.ser of 
equipment to another in diltereiu sectors that 
it is diflkuU to come to an iniegratcd think¬ 
ing for uuiforniity purposes in this respect. 

In what follows, tlie Committee have covered 
the other four considerations as listed above. 

l.o.'l Number oj Trainees to be Trained 

It may he seen from the details given in 
para 1.7.2. in Chapter 1, that during the 
period 1960 to 1969, about 1100 Nos. of 


machines, at an average, were added annually 
to (he fleets of equipment in use in the coun¬ 
try in various .sectors. 'l'hi.s ligurc may also 
serve to rrcpreseiu the pattern of future addi¬ 
tions of equipment in various lields, as. this 
is also commen.sur:ite with the programme of 
indigenous maiudatlurc of major items of 
ecpiipnient in the counr.ry. Coirsidering that 
about 2/3rds quantity of these additions would 
fhrm replacement of the existing items of 
eepupment for the remaining 350 Nos. appro¬ 
ximately, newly trained ojierators and meeha- 
nu:s would be required by the trsers of cquip- 
nient. 1 tiking two .shifts operation of ma¬ 
chines, the number of operators required 
would he 700, while the nimdjcr of mechanies 
required would he 350. If it is assumed that 
about 50% of this tequiremciit may be met 
with by other sources, and through users own 
i'e.sourecs on the job, we would he left with 
the rccpiirement of 350 operators and 175 
lueehanies annualiy for Uaining through 
I raining Centres. If three 'f’cehnieal Tr aiidng 
Centres produta'ng spc'ciali.scal operators, are 
nranaged properly, tlicy may produce 120 Nos. 
operators and (.iO trained nieclianies per Cen- 
tre,each year. Jhis will fuiihcr he reduced 
to producing 30 trained operators per session 
of 3 months per Centre, wliile in re.s 2 Jcct of 
meehanies trad’C where one veaiN course may 
he iirvolved for traiuing mechanics, 60 trainee.s 
per Centre could be conveniently managed for 
training. 

7.5.3 Taciiilies 

Airotlier factor to be considered in con¬ 
text of the traiuing of the trainees is the equip- 
ment and facilities available for traininsr 
and the instructing skill. Lack of instruct¬ 
ing .skill or proper material and facilities or 
botli, itr inrparting good instruetions, may 
be most detrimental to the cause of the 
training and more so lo the cause of efficient 
operation of c(juipnK:.nt. In such a ease, it 
might he better to go without a training pro¬ 
gramme. A poor jnesentation is worse than 
nothing at :ill and it only serves to antagonise 
the learner to the point where he loses all inte- 
re.st and tlrereby producing a negative result. 
It i.s, therefore, ircccssary to have a eorrstant 
review not oirly of the prograrnrire, but of 
the instruction and facilities as well. 
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7.5.4. Equipment 

I'he I'echnical Tiainiug Centres of the 
(IVV&PC are presently equipped witii very old 
and obsolete models of equipment in different 
categories, which vvere initially arranged for 
by the US AID authorities under the Graiit-iii- 
Aid Programme for running a pilot scheme 
for such training. Even though in some of the 
Training Centres further additions were made 
in replacement of the old etpripment, the riew'- 
ly added machines were also in no way re¬ 
presentative of the latest models of equipment 
in the market and in use in various fields of 
application in different sectors. 

riie oper ational cost of the machines by ope¬ 
rators is comparatively an insignificant part 
of the wliole training piogiamme, on such 
construction equipment and niachineiy. To 
train people on old, obsolete models of equip¬ 
ment, does not (it jiroperly into this think¬ 
ing, turd accordingly, it nray be difficult to 
expect that the trainees turned out by the 
Technical Training Cetrtres can lit in properly 
on operation of rrew sophisticated equipment 
on various works involving intcirsive use of 
such nrachincs. 

Similar would be the position regarding 
training of Mechanics foi maintenance, re¬ 
pair and overhaul of rurw machines of com¬ 
plex design. The tecliuological advancements 
in the design of construction ecjuipnient neces¬ 
sitates continuing education in this field not 
only as a retpiircntcnt for tomorrow, but to 
fulfil the need of the day and the hour. Un¬ 
doubtedly, the efiitrency of equipment utilisa¬ 
tion and in effect, the efficiency of the entire 
equipnrent operation, can be increased through 
in-service training and cdncalion. The 
trairrees turned out by the Training (ientres 
ftave, therefore, to keep learning eontinually 
the individual madriue’s designs and opera¬ 
tional eontrols, before they eair be suecessful 
in operating and maintaining the ratidiines iir 
a proper manner and give the desired level 
of perfoimance in tlie use of tlicse machines. 
Basically, liowever, the trainees liave to fami¬ 
liarise themselves with the design and cons- 
truetion features of tlresc machines only in 
the Training Cenlrtts. 

It is, therefore, very necessary that the faci¬ 
lities' for training in the T’eehnical Training 


Centres be so remodelled that these provide 
ec^uipment in dillercjit categories of a more re¬ 
cent origin for operators’ training. Similarly 
in relation to training of mechanics, a vari¬ 
ety of latest models of components and as¬ 
semblies, like diesel engines, transmission, 
lorqne-converters, final drives, track-group 
•components of crawler tractors, hydraulic 
system, brake system etc., etc., are also pro¬ 
vided. 

7.5.5 Nature of Training 

According to the present s).stcm of train¬ 
ing, the Technical Training Centres produce 
‘Universal operators’ who are eonversant with 
the operation of crawler tractors, motor 
graders, motorised scrappers, dumpers, shovels 
and cranes etc. Perhaps, the needs of the 
individual projects/equipment owners would 
be more in terms of specialised operators, 
trained to operate particular t}pes of equip¬ 
ment only. 'I’o appropriately meet such en¬ 
visaged lequircment of spccialisetl operators, 
the Training Ceuiacs would have to be so 
equipped that comparatively larger number 
of niachines of particular etttegorios are pro¬ 
vided at each Centre so that a number of 
trainees can be trained in operation of that 
category of machines simultaneouslv in a short 
duration. Eurthcr more, tlie Training Cen¬ 
tres ean have dilfcicnt ealegories of equipment 
e.g. at one Centre shovels, dumpers and gra¬ 
ders, and at another crawler tractors, scrappers 
motorised and towed and ;.i grader-. 

The duration of training specialised opera¬ 
tors will be twelve weeks per category of 
machine. In case it is intended to train the 
same operator on more than one category ol 
machines, the total time required woulcl be 
commensurate witii Ihe number of categories 
of machines on which he is to be trained. 
This wdll be the ehoice of the trainees’ spon¬ 
soring authority. 

For mechanics’ training, consistent with the 
objectives defined in para 7.2.2 the main consi¬ 
deration would be to make the tiainee fully 
conversant with the process., procedure and 
techniejue ol repair work on dillereut assem¬ 
blies, sub-assemblies and components of the 
machines. 'I'he items of diesel engines, trans¬ 
mission, brake system, hydraulic .system etc. 
etc., being common to most of the equipment, 
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Uic trained rnechanics prodncea through such 
foiinaliscd tiainiiig programiues wovdd be 
able to handle liio repair work of particular 
intichiiics ill aip set up with a little of the 
SLippleinntaiy Iraining on the job, which 
in aiiy case, lias to be provided to coin- 
plotc siicii tiainiiig. i'he duiatiuii. of the train¬ 
ing may be tor a period of 12 months. 

Remodelling of laciliiies in the 'I'rainiiig 
Cciilres in. this lashion, of eourse, would neces¬ 
sitate a lair amount of additional investment 
lor e([ui}mieiit and lacilitics etc. 

7.5.6 Scicc/ioii of Tiaiiuics for Opirralors’ Train- 
iitp ami Mcchanif.s' Tirunmg 

I lie impoi taiue ol esial.i!i.sl.iing a dehnitc, 
rigid .selection procedure for men entering 
iraining, caiuiol. be iner empliasi.scd. Every 
person, retiiiited [oj .smii; iraining, is a poten¬ 
tial opeialioii and m.aintenancc toiernan. Hear¬ 
ing in mind th.is iicrspeciitc and the fact that a 
si/eahlc monetary iiiveslment is made in Luni- 
ing out eai. h ([uaU!'. . d ( s aiiKi' the rigid selec¬ 
tion [irogi amine is of good ctimmonscjisc in¬ 
stil ai ice. I' ll! tiler nu.n . , good selection means 
lower tiuiii.nci eosi.s. lower costs of training, 
hctler employee inorale, mote output. 

It is necessary that f. IM, qualified persons, 
or Diploma I-foldeis in Mechanical Engineer¬ 
ing, may be admitted to the envisaged train¬ 
ing programmes. Fhc cost of inve.'^tmcnt in 
siitli training e/ill be duly repaid if the 
trainees can fully absorb ihe training; and 
this they can do only it they arc liasically fami¬ 
liar with tilt; lundameutals of science, work¬ 
shop practices, etc. Ehis can be expected of 
the persons eoniing from Industrial I’raining- 
Instiiutes and otlu.r I’olvteehnie Institutes who 
atvaid Diploma in iMeehanital Engineering. 

'Ihe country h,.is o'.er ,‘55t) Industrial 'I'rain- 
ing Institutes all over the .States. It would not 
be dillicult to attract at least one trainee from 
every I.'f'.I. on 'olunlai.y basis for .such train¬ 
ing and such candidates can be spemsored by 
the individual users of equipment. 

If the users of ecpiipinent have certain per- 
son.s with suitable experience in handling 
itenrs. o’: equipment, on the job, they could 
also Ire spoiisoied for such training. The 
training in the 'I'.'F.C.s. would be ivell absorb¬ 


ed by them and they will turn out to be pro¬ 
perly skilled in the trade in which they are 
trained. 

7..5.7 Location of Training Centres 

The fi Training Centres being run 
by the CW&l’C at present, are located at 
Nangal in Punjab, Kotah in Rajasthan and 
Nagarjunasagar Dam site in Andhra Pra¬ 
desh. Looking to ihe eonccnlration of ocpiip- 
ment in dilferent areas of -works in llu; States 
and in the country, it may be better to relocate 
atleast two 'Fraining Centre.Si one at Nangal 
and the other at Nagarjunasagar Dam, by 
.shifting these' two to Raipur in Madhya Pra¬ 
desh and a suitable place in. Mysore State, In 
so far as the Madliya Pradesh State is eon- 
ccTiied, the Iron (..Ire Mines, the Coal Mines, 
and the Irrigation and Power Projects in West 
Bengal, Ol i.ssa, Bihar, U.P. and M.P. and 
a part of Maharashtra contiguous to Madhya 
Pradesh State, more than amply justify the 
location of the tiaiuing Centre in Madhya 
Pradesh State. 

For tlie Training Clentrc in My.sort State, 
the requirements of Atuihra Pradesh, Tamil 
Nadu, Kerala, Mysore and part of Mahaiash- 
tra States could be catered to. 

The Training Centre at Kotah in Rajas¬ 
than -woiilc! cater to the requirements of trai¬ 
nees of Punjab, Himachal Pradesh, Rajas¬ 
than, J&K and Cujarat. 

Even though certain benefit:; of tiaining arc 
evident if the training' centre is located at 
a project-site, the gener.il psychology of trai¬ 
nees, who would undeitake such tiaining, 
Iicing a con.sideiation of equal impoitancc, it 
may be better to have the Training Centre 
located near a Rail Head and in dose pioxi- 
mity to some of the l.'F.Is. 

7.6. Management 

7.6.1 Training, a Joint Venture 

Even though the Technical Training 
Centres were initially established under 
tlic administrative control of ilic Ministry of 
Irrigation and Power and under the aegis 
of CW&PC, looking to the need of the hour, 
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such tiaining is necessary for persons employed 
on working similar machines in the following 


major sectors:— 

Value of equipment 


(Rupee.s Crores) 

I. & P. Sector 

N.P.G.C. .... 

■ ■) 

. y 140 

• J 

Ministry of Transport . 

Border Roads 

20 

N.M.D.C. . , . . 

If) 

N.C.D.C. 

30 

H.S.I. 

20 

Ncyveli Pignite Corporation . 

23 


The value of equipment operating with these 
sectors as per statistics compiled by the Com¬ 
mittee are shown above, against each. The 
Irrigation and Power Sector is seen to own 
50'V. of the total value of snrii equipment in 
the country (major items of earthmoving mach¬ 
ines). The Irrigation -and Power Sector may 
still continue to own the responsibility of run¬ 
ning and maintenance of the Training Cen¬ 
tres. However, to enable the users of equip¬ 
ment in other sectojs, to safeguard their inter¬ 
ests in the direction of training of their person¬ 
nel through these Training Ccritre.s, the train¬ 
ing programmes may be given the .sha[)C of a 
joint venture, by collective pat tit ipation of all 
the major users of equipment in the programme. 
They may share the cost of capital investment 
in the training Centres on pro-rata basis-—com¬ 
mensurate with the value of equipment owned 
by eacli sector, and they may assure that a cer¬ 
tain number ttf traiuees will be sponsored for 
training annually through each Centre—both 
in the trade of operators and mechanics. 

Stub a dettiiling in this dintction woidd en¬ 
sure continuous running of the Training Cen¬ 
tres to the muiutd, benetit of major owmers of 
equipment in the country, 

7.(1.2 Goxicrnirifr Body to control the operaiion- 
of Training Programmer^ 

A Governing Body could be cemstituted for 
running the Training Centres with a repre¬ 
sentative each from die above-mentioiied or¬ 
ganisations. Besides the lepresenlatives from 
these organisations, a representative each from 
the Ministry of Employment and I.abour and 
the Planning Commission may be on the Gov¬ 
erning Body, 


riie Governing- Bodv ivoidd have a 'I'eehni- 
cal Sida-Committee who woidd delicnatc the 
curricula and ssllahi and the programme ol 
training lor eacli class of trainee. .\iiy addi¬ 
tional courses to lie added to actommodate the 
retpiiremcni.s ol organi.sarions like the Minis- 
irv of Trarispoit (Roads Wing) could also he 
conveniently decided upon and included in the 
Training Programme. 

7.f).3 Organisation 

Eor any trainii-ig progi ammc to he sticcesslul 
to the rlcsired extent, it is most essential that 
the best trainers are put on the joli, i'hcy 
should he from the class of liighlv skilled leih- 
nicitms who do not oiilv Inivc liie expeiiciKC 
of ‘do it yourself’ ictlniique, hut c;in also ex¬ 
press themselvc.s nieanirigfully tind dearly while 
imparting training ro ihe trainees. .Sncli pcojrle 
wcjuld, no douiit, he as atlai.ile; Init thes tain 
lie attr;u:tc‘d only if ifie jtih offered to them is 
fairfv icnuineiaitive. conmiensiirate with their 
skill and exjreriente. 

Most often, hi.n-vcr er. t.m t oiisidci at ions of eco¬ 
nomy, sut:h jolts arc tiot made properly re- 
munei’iiiive and otcasionally such persons arc 
recruited a.s trainers :is woultl not possess the 
required degree of cxpeiiencc even though they 
may have tjualified as the Irest students in their 
institutes. Employment of such siudenls of dis¬ 
tinction as trainers in the technical t.taining 
institutes, vvithoiu nmdi piaiciical cxjreiience 
(specially when they are emplovcd immediately 
after qualifying ilmrugh the tiaining instiiulcs 
as top-grade ojieialors cum-merhanics) ctmnot 
do good to the trainees in inqrarting proper ins- 
iructions on the job. Ihifortunttfely, this has 
been happening in tome of the Ecdnrictil 
'Eraining Centres. 

Ill fact, the ovet.ill raanagemcni of the train¬ 
ing progrtimme lias also to he assigned to such 
persons of olll.^tanding aliilits in the held ol 
management of opeialion, maintenance and 
repair of equipment. 

It is considered nercssaiy that tlie ntiining 
centres should Ire manncfl h\ jreisons (.>1 the 
rank of Joint Directors and senior technicians. 
They should he assisted lurtlier by skilled 
mechanics who may he masters in particular 
trades diesel engine repaiis, transmission assem- 
hly repaiis and repairs to rarious mechanical/ 
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hydi aulic/electrkal syslcms tin niachiiics. Some 
of the trainers may be versatile hands who can 
handle with a degree of high skill repairs to 
a number of a.ssemblies/comjaoncnts. 

Sueh arrangenient alone would make it possi¬ 
ble for etlecti\c implemn'ctation of the training 
progrnntmes to be enforced. 

The Training Institutes may further be aflili- 
ated to a Central Directorate of Manpower 
Training, I'hat Directorate may be responsible 
to the Coverning Body to be set up for overall 
control of the Training Centres. 

7.7 Financing 

7.7.1 Cost of Training 

To meet the requirements of training of 
operators, mechanics on the lines defined above, 
the equipment and facilities to be provided 
have been broadly outlined in Appendix 7.3. 
The capital investment to be made would 
amount to Rs. 20 to Rs. 25 lakhs approximately 
per Training Cenlre. The estimate as such is 
based on ihc assuniption that old but scvieeable 
equipment (alrout to be di.scardcd at the end 
of their economic life) will be accpiired. 

'f'hc cost of rraining of operators and mech¬ 
anics tvould lie Rs. 5000 to Rs. 7000 per trainee, 
as per details ivorkcd out in Appendix 7.4. 

7.7.2 Sharing the costs of training 

'riiough in prinicplc the Coverning Body 
alone can fix up (he share of co.sts to be appor¬ 
tioned to each major organisation who would 
be partieipating in the Training programme, 
a rough indication in this respect, has been 
reckoned with by the (.ioinmittec, and is as 
follows:— 

Sector Share 


Irrigation & Power Sector, Ministry 


ol'Transport and Border Roads 


50% 

N.M.D.C. 

. 1 


N.C.D.C. 

• L 

.-yflO/ 

H.S.L. .... 

■ r 

DU /o 

Neyveli Lignite Gorpn. 

■ J 



Tlie progrannne of development in the fields 
of mining" under N.M.D.C., M.S.L., N.C.D.C. 
and Neyveli iJgnifc Corporation, as envisaged 
at presciu, will necessitate substantial additions 
of earthmoving machines. Besides expansion 
programme for the exi.sting mining operation. 


new mines arc likely to be operative in the 
5th plan period. Ihis is where the need for 
training of operators for new tnachines will be 
much larger. 

In the Irrigalion and rower .Sector, the Road 
Building Scxtoi, including Ministry of '.Frans- 
port and Border Roads, the new ecpiipment 
Avill be added in these Sectors laigcb- in re¬ 
placement of the existing machines. 

Accorrlingly, the requirement of new trained 
operators and jiieehanies, cumulatively in the 
Irrigation and Power and Road Conslrnetion on 
one hand and with. Iron Ore Mining, Coal 
Mining and Lignite Mining on the other, will 
be, more or less, balanced. Flcnce, the proposed 
distribution of ayrportionineiU of costs as al)ovc. 

The share of capital investment would liold 
good for a period of live years initially and any 
additions of equipment commensurate w'ith the 
needs of the training programme, would be 
shared on pro-rata l.)asis by the participating 
organisations. 

The cost of operation of training programmes 
would be met with by the organisations, com¬ 
mensurate witli the numlier of trainees spon¬ 
sored by them for training, subject to a mini¬ 
mum amount corresponding to the number of 
trainees they would initially agree to sponsor 
for training in the 'Training Centres. 

7.7.3 Sources of Financing Training Costs 

In the Mining Sector, a separate provision 
exists for training of the personnel employed 
on work in Mines. A portion of such provisions 
could ])c stiitably diverted lo meet the expense 
on capital inve.stnicnt on equipment in the pro¬ 
posed Training Centres and the annual cost 
of training of a given number of trainees of each 
organisation could also be met with similarly 
from the same provisions. 

For the Irrigation and Power Sector, it may 
be stiggested that a jnovision may be made in 
the project estimates equivalent to one half 
of one per cent of the estimated cost of the 
project to meet the fraining Piogrannnee. 50% 
of this provision may be utilised by the Project 
Authorities for Mnserviec-ti aining’ of the peo¬ 
ple in employment, while the balance 50% 
may provide funds for capital investment in 
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<^([uipn!Ciil: ;tiKl riniiiiiig and iiiainleiiaiicc <>£ 
the 1 laiiiiug- Centres for training of the train¬ 
ees sponsored hv tlie jnojei ts. 

It is estimated thtil the investment in train¬ 
ing wonld be pttid haek titieast 5 to H times 
through better utilisation of equi[)ment, more 
jaroduetion, lesser down-time of maehines etc., 
tinti redneed initial inverstment resulting from 
better norms of production l)v given items of 
machines. This reckoning is substtintiated by tin 
CNereise evaluating the bt.neilts ;is given in 
.\])pendix 7.0. 

7.h Alternative Pro])OsaIs made by Major U.scrs 
of E(|uipment for Individual Owncrs}ii|) and 
Management of the Technical Training 
Ceil I res. 

While I'cviewing the position rcgtirding difli- 
(iilties fared h\ the leehniral Training Cen¬ 
tres of the CW Is; PC, in the inaitcr of getting 
adcqutite response from rna)or users of cqniji- 
meni in the eonntry for sjoonsoring tiainees 
to these Training CeiUres, discussions were; held 
with the oflieers in (lunge of N.M.D.C., Union 
Ministry of Agrienltnre, and ccffieeis of the 
llhilai Steel Plant and Rourkela Steel Plant. 
Duritig these discussions, the; officers concern¬ 
ed advocated establishment of I'cehnical Train¬ 
ing Clcntres within their own organisations in 
preference to their coininiu.'il as.soeialion or 
pailiiership with the Irrigation and power See- 
loi; in training tlicir p<.;rs()nncl in tlie Training 
Cenlic's owned by the CW is: PC. In ftiet, the 
Union .Vlinistiy of Agrienltnre have already 
mooted a proposal to lake over the Technical 
rraining Clentre of tlie CW fk PC at Kotah 
in Rtijttsthan. 

The N.M.D.CI officers have c'xpressed their 
will to esitililisli a Technical Training Centre 
in Mysore State near Doiumuilai Mines, where 
the work will eoniimie foe the next 20 to 
30 Years. 

Similarlv. officers of the Steel Planes have 
suggcstc.'d that the scope ol tiaining being' im¬ 
parted in their existing I’echnical Training 
Centres attached to the ,Sie(.‘i Piams be enhan¬ 
ced to cov'cr the htisic reipiirenients of train¬ 
ing o]ier;tt()rs and nu'ciianics for earthmoving 
machines and mining ecpiipmcnt. 

The N.C.D.C. authorities have indicated that 
they would accept the proposition of having a 

20—2 CW&PC/'N]:t/7.3 


traitiing iti.stitnte jointly organised h) the X.M. 
D.C., N.C.D.C., Neyveli lagniic C lorporatiori 
;ind Hindustan Steel Ltd., which may come 
under the piiniew of one Ministiy, so th:it 
it would he convenient for them to share the 
citjiiial and opcrtiting costs on an agteed basis. 
They have also expressed th.e ojiinion that the 
facilities available so far, for the traitiing of 
opcralons and mechanics in the country, ate; 
not adequate and that there is nectcl for impart¬ 
ing higher standards of tiaining to the staff 
and personnel in opeiaring, maiiitaitiing, re- 
ptiiring and supervising the equipment in order 
to achieve better utilisation of the ecpiipmcnt 
and con.scc|i.icnt increase in production and 
redneiion in the cost of operations. 

7'hiis, it scents evident that while there is 
a . better consciousness amongst the iiscr.s of 
equipment of the liasic: need for formalised 
training and organising same in a more effi¬ 
cient manner, thev are given more to the 
thinking that the Technical f'raining Ccnties, 
whieli vvottld train their pcisonnel, should he 
identified with incltviduttl organisations for run- 
iiitig and managenuent thereof. So long as 
the basic: need for formalised tiaining i.s :td- 
mitted, .such proposals wonld meet the rc- 
'(p.n!cments relating in impiovement in utili¬ 
sation of equipment. However, one has to 
consider as to how maiiv' rraining Centres are 
recpiired in the countiv and how should these 
he organised. 

A generttl agrecmctit ha^ also arisen from 
mo.st of the major tiscr.s of ecpiipmcnt regard¬ 
ing possible a.ssistance in organising and su¬ 
pervision of the Training (Centres by the CW X 
PC. 'riicv arc iilso indiiied to accept the pro¬ 
position for tiffiliation ol' tl'c Training Cx'utres 
to a Central Covernment llocly alrctidy mention¬ 
ed in para 7.6.2. Perhaps, the basic thinking 
in relation to individual owning and manage¬ 
ment of the Ir.'iininig centres hv icsjjcctiv'e 
organisations has resulted from tlie rcsponsiliili- 
tv they have to nnclectake in financing the 
expeiKliturc hv vvttv of ctipilal investment in 
establishment of these Tiaining Centres, This 
may lx; only a naini.d phenomenon. After all, 
anvoiie making an investmorit would also like 
to liave a complete contn.'l of the particular 
assets for which the investment has been made. 
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Aijothcr foiisidcralifni, which has hctai en¬ 
larged upon by some of the organisafiojis in re¬ 
lation to their proposals for individual own¬ 
ing and management of the training insti¬ 
tutes, is the administrative difheultics which 
these oiganisations rmr into when the trainees 
traiticd in the CW & hC l eehnical Traininar 
(Centres arc craplo)'ed l)\ them. This ati.raets 
certain objections from the 'I’rade Unions and 
at times it is difficidt to make adjustments ad- 
miiiistititivelj' rvhen such trainees arc employed 
on the job. According to them,-it would he 
more eouvcidcm for tlitun to make all necessary 
administrative adjustments, if the trainees are 
trained in their own iustitnles, 

7.!) Views of tlie ('.ommiltcc 

Whtitever may be the considerations with 
regard to individnal ownership of the tiaining 
instifutes by some of the organisations or bv 
participating in a joint venitirc in this regard 
as discussed earlier in this Cihapier, the Cont- 
miitec is of the victv that so long as the Irain- 
ing establishmimts arc creaied in a satisfaclorv 
manner under the guidance and supervision of 
the proposed governing Jlody, it would meet 
the basic rc(|uircmenis of u’ork with equip¬ 
ment. rhis would, of ennrse, lead to one more 
question—the number of training centres to 
he continued to be operated under tlic aegis of 
the UW PCI. 

Considering the progiamnie of work on Irri¬ 
gation and Power Projects—specially the new 
.schemes that will be uslrorcd iti for coiistrue- 
tion—in the near future and mainly in the Fifth 
I'ive Year Plan, it is considered that two Tech- 
nital Training Centres may be continued to be 
in operation in the Irrigation and Power Sec¬ 
tor. One of these may be located in the Nor¬ 
thern region and the other in the Southern re¬ 
gion, at stiitablc locations. Rroad outlines of 
thinking on part of the Committee in this 
respect regarding location of the training Cen¬ 
tres has already been reflected in para 7.5.7, 

7.10 placement of trained per.sonncl 

A training programme uould be iiiclTective 
if it is not coupled rvitb projter iitilisalioii of 
.such, trained personnel. The operators and 
mechanics now trained a! the Training Centres 
arc all sponsored eandidali’s ;ind they have 
to fill in a bond to serve for a specified period, 
d'he bond helps the sponsoring antbority to 


keep the pt.rsoti tied to a job inspite of Ijetter 
offers whieh he gets due to shortage of trained 
personnel; but for the person it creates a ,sen,sc 
of frustration. The tinfovLunate point with Irri- 
gattion and Power Proje< ts and for that jturposc 
for the eonstructioir industry in general, is 
that the technical hands arc not needed after 
the completion of work. This poses a serious 
problem in the closing stages and nnles.s con¬ 
tinuity of job opportunity is assured, the work¬ 
ers start looking for outside jobs tvcli in advance 
and also agitate for placement elsewhere whieh 
is exploited by ilie leaders of the Workers’ 
Union resiihing in inolliciencv and low utili¬ 
sation. 

To attract better talibrc in the operators and 
mechanics, it is necessary that proper wages be 
paid to trained hantls. 'I'raining ma)- bt' made 
a compidsory requirement loi teiiain grades of 
operators. .Similarly, tiaining <<nild be made a 
prc-rec]uisite foi' promotion to master inccha- 
nic/eliargcmen/forcincn etc. It would be better 
if in the 1 &; P .Sector, the deployment of tiaincd 
personnel, their ])romotion, assessment of rc- 
coids and contimiity of training is done in a 
ccmralised mannei at State le\el under the 
aegis of the State flcntral Nfedianienl [.Iiiit 
Organisations. 

7.11 Conclusion 

It would be Ijcst to consider the engineering 
and social values together in the maticr of train¬ 
ing, with the overall objective of doing any 
given item of rvork with the equipment ex¬ 
peditiously, efficiently and economically. The 
need cannot be very clearly measured as this 
would involve certain social values to the ex¬ 
tent of measiirenient of human needs and res¬ 
ponse. The human needs arc refated more to the 
framework of economic outline defined by the 
management. The performance of the trained 
persons can of course, be measured progres¬ 
sively as more and more trained persons give 
better output or progrc.ss, least dowu-tiine of 
machines and the net cost of production being 
comparatively lesser, as the inten.sitv of train¬ 
ed persons on the jofi increases. Hoivever, it 
will be wrong to lay a siimdard of measnre- 
nicnt for stich progress. The overall thinking 
to lie developed in this matier is on tlie lines 
of the cxainjtlc generally quoted that an ex¬ 
pert may tell, on hearing music the identity 
of the individual giving the performance, or 
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ol instruiiieiits used in producing liiaf. music. 
.Similar i.s tlu; case .vith a person tasliiig wines 
or li([uors, who can tell as to horv old is the 
iicpiid contained iji the Ijottle by a simple 
tasting ol it and in some cases, the expert tell- 
ing as to whiclr particular country is the wine 
frotn, or which particular wine yards the basic 
maimial would have come from, llic experi¬ 
enced users of e(.|uipment strongly hold the same 
view in stressing tiro need for ti’aiiiing 
and the results that would be manifest as a con- 
scapicnce ol trained persons being employed on 
the job where: intensity of cqnipmieut iit use 
is very large. Heine, the training programme 
must be given due importanco to the extent 
it is necessarily warranted and this should not 
l)c ignored or treated casually when projects 
or programmes are planned for execution to 
involve large scale mechanisation. 

Ihe functions lot a successful tiaining pro¬ 
gramme ullimatcly get to be the responsibility 
ol the iiuiuagement. 'riie need for in-service- 
education in training continue.s to increase as 
equipment becomes larger, more expensive and 
more complicated; as design becomes more 
intricate and involved; as labour becomes more 
demanding; and as overall management 
becomes more important. Good Managers 
must continue to update their know¬ 
ledge of equipment, materials, labour, 
communieutions, hnancijig, construction me¬ 
thods & maiiagerneut tccliniipies, and truly 
ellectivc managers innst see that their employ¬ 
ees— Irom labourers to top nuaiagers, also con¬ 
tinue to u])grade themselves. Need is there and 
llie luctliods of accomplishment are all around 
us. It is the .mamrgement's role to bring the 
two together dlectively, fully meeting the linan- 
rial and administiative needs in a co-otdinated 
manner. 

Best recogidtion to this admitted principle 
tan he given (i) by pjoviding for linaiiciid re¬ 
sources and funds foi' ‘'i'raining’ in the main 
huancial esiiinatc of the work where equipment 
will be deployed; 

(ii) Allocatijig ]>aiL of these liuanees to Cen¬ 
tralised rraining bthemes for training Super¬ 
visors, ojreiaiors and mechanics; 

(iii) Using a part ol the linances for ‘in ser¬ 
vice’ ‘on tlic job’ training on projects; 


(iv) Using lelatively modern equipment, 
methods and aids for training anti discarding 
obsolete items previously in u.se; 

(v) Rccrtnting trainees Irom a class of edu¬ 
cated people—with l.d’.I./Diploma in Mechatu- 
cal Enginceting qualiheations; 

(vi) Following a progi amine ol “Search & 
Research” in the matier ol ‘training program¬ 
mes and standards’; and 

(vii) Providing for coordination and organised 
icontrol of the I’cchnical 'I'raining Centre's 
through the ]rroposed Covcrniiig Body who 
would ill principle act on the same lines as tlic 
Directorate Ceneral of Fnipolyment and rraiu- 
ing who have the whole lot of luthistiial 'liain- 
ing Institutes in the country for training of 
craftsmen in different trades (other than the 
operators and mechaincs of piinc:i 2 ral items of 
eartlmioving machines and constmetion plant). 

7.12 .Summary of Observations and Recom- 
meudatioiis 

Ihc programme of iialniiig of Ojreiators 
and Methaiiics has been ell'ectively intioduced 
by the Central Water and Power Commission 
under the Ministry of Irrigation and Power. 
Most of the major users of cquqmieiit iu the 
couniiy have availed themselves of the train¬ 
ing facilities so esiahlishcd. Fven though the 
demand for qualihed trainees has not exceeded 
the established cajnuity lor such training, the 
need for increase in this ctipacit) is underlined 
by the annual additions of equipment in var¬ 
ious scctors/industrics in the past and the envis¬ 
aged programme of development in these indus¬ 
tries iu the future. It the jnogramme of manu¬ 
facture of iudigeiious equipuieut is to be the 
index for home consunijrtion of such cquijv- 
ment, the couiiliy would require ainiualh 
a minimum of .ahO Oirerators and 250 Mediauics 
(additional hands). I'o meet this requnenient, 
it is necessary to xiugnuait the existing capa¬ 
city for producing trained Operators and 
Mechanics, 

The need for foniiaiiscd training ])iogiam¬ 
ines is admitted by all major users of cquijj- 
ment. Some of them arc considering to esta¬ 
blish the Training Centres individually under 
their own tidhiinistrative control. 

'I'he ccprijmient and lac:ilities in the existing 
Technical 'rraining Centres of CW & PC is very 
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old and obst)lcr.c. In addition, the mcthtjd ol' 
iraining in vogue piodutes (Jpei ator.s r//?/;- 
Mcchtinics. i'he Opei ttlors do not: have speeitili- 
sed litiining in operation ot individual itenis ol 
ecpiipment and ttu: Medianies do not undergo 
a rigorous eourse lor eletir uiiderstaiidiiig ol 
the method and prof ess ol repairs to nicehaiih 
cal systems, tt.sseinhiies and sub-assemirlies eoiii- 
piising the niaehines. 

In order to meet the future rcrpiirernent of 
trained Operators and Meclianics lor rnaehiires 
that will be deployed on new seltcines, and 
to make the training programmes more elfeetivc 
than what they are at present, tire lollowitrg 
steps would have to be takcii: — 

(1) A Centi'til Agency Ire cioated for eoordi- 
ntition amongst different de});trtrnents organi¬ 
sing formalised training programmes for train¬ 
ing of Opertitors and Mechanics so th;tt the syll¬ 
abi ot trailring could be propeily laifl down 
ttiid the method as well as jnorisioii of facili¬ 
ties and etpiipment for iinjrarting the Uaitiing, 
toLild be properly dehned. Ibis limy be achi¬ 
eved by eonstitutitig a ‘ Gor'cining liotly" coiii- 
jrrised of representatives fioin the Minitig Sec¬ 
tor, Irrigation tind I’owcr Sector, and the rest 
of the users in the country. A leprcsentativc 
each from the rlanniiig Gommissioti, Diicctor- 
ate General of Employment attd rraiiiiirg 
(Ministry f)l Ltiboitr, Employment and Rehabi¬ 
litation) should tilso be tire Members of the 
Governing Body. 

(2) I he etpiipment and facilities in the exis¬ 
ting Technical rraining Centres ot the GW lb 
PC should be snittiblv icmoilellosl so as to have 
etiuijrmcnt of mote iet;ent origin, the like of 
which is einicntly in ttse on projects and to 
reorient the metiiotl of training—by introducing 
short—terra courses for Operators’ training 
(Specialised Operators for- individual categories 
of machines) and long-temi courses tor Irainirtg 
of Mechanics, 

(3) In ortler to make Projcct/State authori¬ 
ties in the Irrigation :tnd Power Sector partners 
with the GW & PC/Ministry of Irrigation ;ind 
Power' in the matter of organising the training 
programmes, provision sliotild be made in the 
project estimates fioin onc-lotirtli of one per¬ 
cent to one httlf of one percent, ol the cstimtitcd 


cost of the project for training purposes. 30// 
of this provision eonld be used lor in-seiviee- 
tiaining on the pi oji.a t ;ind the btilance eouhl 
provide funds for c untribution to the Teehni- 
eal Training Centres lot tr ttining the sponsored 
nominees of the Projcf ts/States. 

(4) Advttnte pUnmiiig should be done by 
the Project authorities lor training ot Opera¬ 
tors and Meehtmics, so tlitit on atri\al ot the 
equipment tiL the project .site, the trained 
Operators and Meclr.tnics alone c;m liandle the 
machines. 

(.3) RecrtiitmenL ol ti'ainees should Ire mtide 
from amongst the I.T.l. (ptalilied pctsoimel, or 
Diploma holders in .Medtanu ti! Eiiginceiing. 

(()) lire oveiall management ol the trainiiig 
jirogranime should Ire assigncal to petsons ot 
outstaneling abilitt in the held of opettitiun, 
maintenance tind tepair of e(]uij)ment. 

(7) 'I’he Titlining (ieiilics should Ire maiinetl 
b\ persons of the rank of joint Dirt.fKrts tind 
.suitable engineer's assisted liiitlicr by skilled 
T’oremcn and .Meeliauies. 

(8) 'I'he Genital Water k; Povvi.i Commission 
sliould eoiitinue to iiin tt rtiinimiim of two 
numbers Training Centres. .Siniulttmeously, 
consideration should be gi\eu to the rcloeation 
of the 'i’rairiitig Centres btised on the conven- 
ienec of the projitct aiilbotities sponsoring the 
trainees, ot' in view of the coneenlt alion ot 
eonstinetion activities in terttiin tucas on long 
lerin ba.sis. Piiotidly spetiking. one Training 
Centre .should be lof ated in the Not them Re¬ 
gion and the otbei in the .Sotniieiii Region, at 
suitable jrlaces, 

(h) Mo tiiLraet bettei mlibie for recruitment 
as Operator and .Mc liaiiics Liainc'cs, proper 
wages sliottld be pa ill to the trained htinds. 

(10) M'raining sltoidd be made a (.'ompulsory 
requirement lor icrtain giadt:s of Operators 
and Mechiinics aiul it should be made a ]rre- 
rcajiiisite for promotion to bighei' gitides Cliar- 
gemen, Foremen etc. 

(11) In the Ii'iigation turd Power Sector, the 
deplovincait of trained per'sonnel, tlieir pro¬ 
motions, assessment of icaands etc., should be 
done in a ceiiti'alised immnei at State level, 
under' the aegis ol Centrai Mcalitinical Unit. 



CHAPTER 8 


DATA ON PERFORMANCE OF DIFFERENT ITEMS OF EQUIPMENT 
OF VARIOUS CATEGORIES/MAKES 


(. 1 ) 'f’cx'hniciil asscssmciiL; 

(I)) Norms of: sclicdoliss of woikiiii*' hoiii's and 
life of tajiiipnuaii. of various items; 

(e) Aetiiaf peiformaiue of various items of 
etjuipnieiU in diliereii!; piojeets in \ ai- 
ious sectors in (eriiis of average annual 
tililisation and the life usefully sjjent. tm 
different jobs over given periods; 

(d) iMajor repairs and field repairs—eliarges 
over the fast te’i years, in respect of 
various items of etpiipmeut in terms of: 

(1) spare palls; amf 

(2) labour. 

S.l Scope. 

file subject mailer of iliis term of releienee 
mav become wide-embracing and loo elalior- 
ale, if the large number of calegoiics of macli- 
ines ( lassified as “(fonstrut I loti biant and Eipi- 
ijHnent” and the multiplicity of assorted makes 
and models of equipment in tach eategoiy are 
dealt with individuaUs. flu; number of makes 
of eipiipment in use in the eounttv in relation 
to etieli category of such etjnijmient has Ix-en 
described in (■.lr:i]jr:'r-f on “Appraisal of the 
eonstrnelioii plant and equijiinent in the coiin- 
trv." rids would clearly indkale the magni¬ 
tude oif ihe datti that may liave to be .sjteeilically 
detailed if the tijipioach is to he to cover per- 
formame of etpiipment in dillerent etitegories 
l)\ makes and models of maehines. 

I'he actual performance of diffeteni; ilems 
of etpiipment of \ lu ious t aU'gories and makes 
in relation to intlivitinal projct.ts/depaiimeiits/ 
sectors, where tlie nniehnie.s aie in use, has been 
(lt:arly relleetcd in the statements given in var¬ 
ious .\]rjreiulites regtirding uiilisat.ion, repair 
eosts ele. etc. I lu: distitssion on any jttirlieular 
aspect relative lo “lupiipmeni. Economies” of 
any make oi' maeliine in a jiarlitular ealegcu'y, 
on a eomjiartitire basis and in inter-ielation 


to similtir ecjiiipinent of diti.ercni; tnakes, may 
I'csult in t:ert;iin eonlioveisies. as some ol the 
suppliers of etjuipmciit may challenge or tp.ies- 
tion the details ol the inloiinaiion elicited 
or opinions exprcs.sed. Hence, the 4 sub-items 
(a) to (d) under this term ol relcrenee would be 
dealt with in this ( fiajiler in a general inatnier. 

file ba.sie underlying eonsicieration in dealing 
with eat:h one of the 4 items would be the 
'■Eeptipmeut Economics'. 

8.2 Technical Assessment on I’ei lot niiinee of 
Varioti.s Items of Equipment 

8.2.1 I’erfottnavcc rcj(tl(ul to Design ami Cons- 
Irnrtioii iires 

file jrei lorim.inee of anv item of ecpnjjniient 
of any ealegoi y/niake is to he btisit allv judged 
ill terms of its produeiiviiy in inter-relation to 
its rated ea[5ae;ly ;is per spet ilicatioiis and tvjre 
of end prodncit prodneed by ifie madiint:, its 
maintenance and repair costs and tlie liieak- 
downs suffered !.>v it dining tlie eotnst of its 
employment on the jof), indiieclly it fleeting the 
soundness of its teehnital closign tincl (onsiint- 
lion features and its .'■nilabilitv foi- a given 
application. While llie cost of mainlcmaiue anti 
repairs and the tait! t:osL of the product pro¬ 
duced by a given matiiine are subjeclivt: as¬ 
pects, wliieh are reiautl to nianv tyihei fac¬ 
tors, involving lunnan elcinentspitilicicncv and 
skill of operation, rcjrair and nniinlcnant e ifie 
facilities ercailecl for timely attention l.o preven¬ 
tive maintenanec: vvoik and its inijiJeineiuartiou 
as well as the oveiall inanagement ;ind control 
of opertitions with etpiipnienr, (where a huge 
number oi inaefiines are in enqilovinent at one 
place), the other elements of eomsideiaitkm as 
defined above, relate mainly to the inbuilt: and 
iiiheient cjualities of the particular make and 
model of the nrulniie of a given t;ategoiy of 
cquijmieitt. The pt,‘rfoi uianee of the nna hinc 
would be c:tmniieii.stn ait; w ith (Jie qnalitv of 
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the iiiiitci'iiils used, the degree of pe.iI'eetioi] with, 
which the design and construction o! the 
niacdiine has Itecri adopted and the cffkicncy 
ol' the particular “Systems’ as integrated in 
llic as.senthled machine. 

iS.il.2. (lornjMjyison of Pcrjonnance of Various 

Hems of V.q uipiiicnl 

'idle iteiiLS ol: coinstructiou plant and equip- 
tnenl being very expensive-their price ranging 
irom Rs. 1 lakh to over Rs. JOO lakhs in sonic 
c.a.ses (the Excavators in use with NCDC and 
Neyveli i^ignite Ciorporatioii cati be classified 
in the upper range ol value), certainly the 
inamdacturers oi ccpiipnicnt would normally 
be expected to make the best 'input’ by way 
of design and construction features and the 
cpiality of inaterials u.sed in manufacturing it. 
With the adiaitce in tcehnology iii every dir¬ 
ection, it would Inive to 1)C generally assumed 
that so long as the origin of eqidpmeiit is iden- 
lillcd with maiud'acturers of repute (wdiose 
jnoducts iiave been performing well in the 
past), the machines marketed by such manu¬ 
facturers would be cxjieeted to give generally 
sati.sfactorv performance. 'Idiercfore, at best 
iherc is to lie a rcdatiie degree of comparison of 
ihe performance of the machines of different 
makes iu a given category of equipment—one 
make of machine may perform better than the 
otluas ill actual practuc. -while employed toge¬ 
ther on a jolj and this may form a basis to judge 
which nrirhii’e gic-es relalistdv the best jx.-r- 
lormance. 

Jii ticiou.s Piirrluisc PrerequisUe for De- 

sir'-d Prrfoniiaiice 

8,2.1). j<r'i coudilioit. 

Such e>.)mparati\e study, however, can be 
made onlv after the macliines have been pur¬ 
chased for a given item of work in full cons¬ 
ciousness of the oonditions of work, the re- 
quiremeiiis ol work, the faiilities that are 
available with the usc:r with regard to efficient 
operation, mainleuaiue and repair of tiie nia- 
ihiuc. What is tluaelore, important i.s to defuie 
these conditions even prior to the piircliase 
of ctpiipmenf. M liis is l)asieall\- essential for 
making tlu; most seh etivi; tlioiee of a inaeliine 
for a given join 

In some cases—specially in ca.se ol integrated 
plants, tiie design of various (omjioncnt.s of 
the jdaiit is to be so tailored as to give a fully 


synchronised operation of various eoinponenis 
in order that the plant as a whole, can meet 
the rated output .specilications and bcside.s it 
is economical in terms of end ;:ost ol the 2 n'oduct 
jnodueed thereby. 

In both these eases, whether it. is a “Ready 
for U.SC tyjae niacliine”, or an iiitegiatcd irlant, 
it liccomes necessary tlnit the jirospective user 
of cquiptneiit details his requirements in syicei- 
lic terms. Tl)i.s lie (.:au do only if a jn-ojier jjlaiit 
planning exercise is carried out liy him, con¬ 
sidering the overall cost of ojierating and mtu'n- 
tcinmce of a macliinc or ;i jilant witii vtirious 
combinations of equipmeiit. 

For the “ready for use t\|)e’’ of machines, 
only a few mtikes may meet tiie reqnireuieiUs 
of the user in relation to joii conditions and 
situations. Here again, furtiier considerations 
would arise in relation to standaidisatioti, tifter- 
salcs-service ptovided Ity ati ttgetn/distribittcr of 
the [^articular mttkes of machines, icadx tivai- 
lability of sjnire jitirts for the ma{:hine.s ;md 
the assessment regarditig sttuidttrd of fierfor- 
mance of particular makes of machines which 
might htive been in use clsewliere or on other 
jobs iti the coutitry. Uttless tliese t:ottsidcration.s 
are given due weiglit ;is they deserve, it would 
be of no avtiil to kee]) jttdging the [icrformaucc 
ol the machine on a given job alter its jnir- 
{:hasc. 'I'he nntin idett of Itcitig cost, con.scious iti 
initial purcliase ol equi|mieut t.s to imy "vxs)- 
tiomy'’ rattier tbatt simjtlv turjitit ing a ])h\sic;il 
jiroperty—a mticliitie. 

8.2.3.2 'S' I art daidi sa I iou 

Nc) doubt, most oi' tite |aopithtr compeiitiic; 
makes of machines iu givcti categories littve 
eomparaitle technictil design titid cott.sttnet ioti 
fciitiues to oli'ei'; atid tlietcl'ore, some times, 
it is difficult to reject in coiitpctition those mttch- 
iues which meet the advertised tender speci¬ 
lications. Each make may have certain phis 
fetitures in one of their luachanical systenrs on 
the nnichine and tliese would Ite tittributable 
to the pecitliar design features of individual 
makes of iitachines. ticnce, gretiter emphasis 
U'OLild have to be laid on standaidisatioti of 
equipment on a jarojeet and evaluation of cost 
data on maintenance atid rejiair of machines 
of dilferent mttkes corresjjondiug to re.suUs 
obtained by the use of thc.se makes of machines 
on other jarojecls. Here the asjiect of recoicl 



k«:]3iiin' assiitnes paiaiiiount importance, as sucli 
decisions based 011 comparative study of j)cv- 
formance data cost-wise would Ire as correct; 
as the recorded information would be. Such 
record can clearly establish the cost of mairi- 
tenance/rcpair of particular makes of machines 
and a(;cordingly illustiate the degree of reli¬ 
ability aliorded l:)y it in terms of mechanical 
availability whether the dotvn-time due to 
breakdowns and repairs is substantial or little 
on comparative basis for vari'uis makes of 
nnicliines in the same ealegory, relative to a 
given job application, 

Total cost economy 

1 his cost data is to be further related to the 
production achieved Ity given makes of mach¬ 
ines. After ah, the economy in nsc of a particu¬ 
lar make of a machine can be jiidged by the 
return it gi\es in terms of total production and 
total cost in its life time. 

IVrielly sjxaiking, the study of pcrformaticc of 
the machines is mainly related to certain cost 
hgmes—the cost; of ownership and operation of 
lire mathincs in its life time. Such studies can 
only help to judge precisely ihe ‘Equipment 
Economics’ it;lating to dilfcrcm makes of tnacfi 
incs. To illnsirate this further, the subject 
of “Equipment; E(;onomics” covers investment 
costs (in<.'lnding dcpneciation or replacement 
<;ost and inieiest charges), down time costs, ob¬ 
solescence <;osts ;ind repair and maintenance 
costs. While in relation to investment cost and 
ohsolesceme <.;osts, no separate records need 
l)cing maintained for assessment of expcj)diuire 
(these being annually lixed costs or fixed costs 
even on hourly basis), in respe(;t of maintenance 
and repair costs and down time costs, the 
details of actual iigurcs of expenditure on main¬ 
tenance ;md repaiis of a given item of machine 
iind the time for whic;Ii the machine was not 
actually available for work due to mechanical 
breakdowns, have lo Ite clearly c.salnated and 
recorded. 

8,2.4 DifluiillK's l‘a(('d h\ Connuillee in Propfr 
Eiifiliial ion 

The; (lommiltee ha\c attemptc;d to colleet 
and compile information in Ibis re.spcet; hut 
ii; h:is not met with succ;c;ss fo the desired ex¬ 
tent. The inadecpiate records available with, 
the; users of cc|uipmcm and ilie varying pattern 
of records maintained have made it difficult 


for ready compilation of the teejuired iiiforma- 
tiem of running and maintt;nanc;e of tlie mach¬ 
ine and therefore, the Committee have found 
it difficult to express any eonccated opinion 
regarding cojnparativc t: 0 :Sts of paiticular items 
of works tarried out by different makes of 
equipment in the same category. Ihe onlv 
uniformity noticed is that in ielation to the 
basis of estimation of costs of different makes 
of maehinc.s in the same categeny for particular 
items of work under dilierent conditions hut 
in so fill' as the actmd t;x))cnditmc ligures are 
concerned, itcml.scd information being not 
readily available, the “Ec]uipm(;nt E’.conomics’’ 
relative to diflcrent makes of maehines ctmnot 
he preci.scly jntlged. 

8.2., a InaiU'qntify of Dala lo o-nnliialc Fartors oj 

Eqv i p men I F.co no ini es 

What has contributed towards this being not 
properly done by the users of ecpiipmeiit, has 
therefore, been gone into by (ho Committee, 
Their findings regarding such reasons and 
their relcvant:c to t(;c:hinc;al as,ses,snient is expla¬ 
ined in what follocvs. 

8.2., ").] Mainlenanee and repair costs 

It has been a nonnal pr:u;tic:c; for the Irri¬ 
gation and Power Projects lo account for ex¬ 
penditure on aecoum of ehament of cost of 
repair of equipment by charging to the work 
a certain estimtited amount on hourly basis (on 
■which the machine was used). 'f"he actual cx- 
pcndittire as incurred on repairs, though le 
fleeted in the annual work abstracts relating 
to particular estimates, is not aceonntccl for 
separately for progressive examination in 
terms of cumulative costs )ear after vear, 
besides this, individual ilems of equipment lie- 
ing employed on diflcrent items of works year 
after year, the expenditinc; on repaiis on snc;h 
machines gets acc.onntccl for in different esti¬ 
mates. Eurthcr mm-e, the estimates of major 
repairs to ecpiipmont cover individualh a group 
of machines of the same make and model and 
the expenditure in relation to individual machi 
nes is generally not separately lecordcd for 
roads' reference, 

8.2., a.2. Down-time costs 

Metieulon.s care is not taken to indicate the 
periods for wliich the individual machines were 
idle due to breakdowns and repairs. What is 
generally a.ssessed is the overall utilisation of 
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ilic cfjuipnicm aiiniiiilh in relation l:o a ])asic 
sdiedulc of 'iN'orkiiit!;' liom:s inedelincd for (tie 
given ratco'()iic.s/iypc,s of machines. Hence it 
lias nol liccn jinssihlc to ovaliiatc ‘Douni-’I'itnc 
Costs’. 

S.2.(i ilislory Shi'als Recoid — a Guide In '/'eeli- 
ft I cal Asaessmetil 

1 he [^islOl■y Sheets as maintained for indivi¬ 
dual items of C(|ni|)ment piotidc for dear 
tielails of tlic types of lircak-downs the machines 
would sidler in the course of their employ¬ 
ment on the jol). However, in practice, even 
this record is not well-maintained; and it is 
difficult to judge jirecisely the fretjnency at 
tvliieh partieidar kind of ivjK's of breakdowns 
otcurred rcpeatedlv on given machines. .Sncli 
‘Hisloiy Record’ in fact woidd ptovidc the main 
source for observations leading to “Technical 
Assessmenl’’ and proper ev.dnation of the per¬ 
formance of the imuhines of tlilfercnt makes, 
models and ( attygories. 

5.2.7 Diila GnilceU’il for 'I'eeli tiical Assessiuent 

riie Coirnnittt:e have collected infornnition 
in this respect from the users of etinipment in 
different Sectors. The infoimation relates to 
a varitttv of itians of etjuipment of ditlerent 
countries’ origiti. ihough some of the obser¬ 
vations relate even to some items tif eaiih- 
tnoving' machines included in the “List of 
Stamlatdisation of Karthmoving .Machines’’ as 
last compiled by the Standing Committee of: 
Lxperts on Standardisation of Karlhiiroving 
Machines, 

A gist of the technical delects notited in items 
of etp.iipmenL of dillerent makes and of differ¬ 
ent countries of origin, has ln:en prepaied and 
is at Appendix (S. I. 

8.2.8 Obscrvalionr of Cufuuiittee mi Perfor- 
uitiiirr of hiiporlcd I'.qmprneut 

(i) Items of etjuipment other than those in- 
tluded in the “List tif Standardised Items of 
Larthmoving Madunes’’ were in most cases, 
imported into India for ilie fust time. These 
could be generally classilled as unlricd/nnpro- 
ven items, Lhe reasons for jtnrchase of such, 
items and tin: resultant assortment of machines. 
<()llt:cted in dilferent categories in the country, 
have been dealt with elaborateh in Chapter 
1. J'he main point to be mentioned in this 
respect is that even if foreign exchange resoiir- 
tes impose reslrittions on selective choice of 


etpiijunent from stand point of (ountry of 
origin of et|nipment, tiie bulk jnnt.liases of 
cciuipmcnl of new makes should lie resorted to 
only after a smaller (juantily tliereiif has lieen put 
to proper tests and trials and the need for tech¬ 
nical modilications in the design and construc¬ 
tion features of (he machines cleaiiv determin- 
etl in relation to the job conditions obtaining in 
fndia. 

(ii) The type of breakdowns snffered by such 
untried e(|nipment often lelate to the poor 
“Ageing” tjualitv of the jrarts/comjroncnLs of 
the machines. 

(iii) khe cpialitv of workmanship generally 
appears to lie fielow standard (in comparison to 
the etptipment included in the la’st of Standard¬ 
ised Items). 

(iv) 'Lire design and (onstrnction ftatnies 
of these inacliines do not geiiei ally comptire well 
with the latest models of tire standard items 
of nnrehines in the same category. It may not 
be wrong to tnake an obsei'vation that some¬ 
times sucli e(]nipment eorrc.'sjronds to obso¬ 
lete models of sttmdard ecjnijuiient. 

(v) riie design characteristics of individual 
components and sv'stems on these machines 
leave a lot to be dcvsiied. Lor example, the 
hvdianlit: svstem the rnijber parts in (he sys¬ 
tem—have often caused bieakdowns, which at 
limes could he considerc'd as ha/aidons from 
standjtoim of safety in opet.uion of machines. 

(vi) 1 he dowir-lime of these ntachines (lor 
repaii'.s), has genei'ally mounted to very long 
periods due to inor'dinaiely dclaved supplies 
of rc'Cjiiired sjrare jraits. I his is lurthei' attribu¬ 
table to un.satisfaeloi v after-saies-service render ¬ 
ed by the distributors/agtrnfs of sirclr et|uipment 
in the coirnti V. 

Linns of goods standing, who Irrtd been iir the 
past dealirtg with agem ies/distrifmtiorr of staird- 
ard items of ecjinpmerrt have generallv not 
felt attracted towards sneh norrstandard new 
items. :nrd therefore, the prirtcipals abroad 
liave listed the services of sonte new eotrceiirs 
in this trade, who did trot have sirbslantial f:x- 
pciietree in this partierdat line. 

8.2.0 Ob.serval ions of Coturndlce on PcfjOr- 
itiance of Indigenous P.qiiiInuenl 

llesides the iTtrjroited items of ecpujmreiit, it 
would also be nct:essarv to review in lelation 
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to tcclinical assessment,, ilic peifoimaiice of 
the indigcnonsly niannfactured machines. The 
majof items of equipment v.’hieh have a suhs- 
Lantial production and tinnover in the coxtn- 
ti'v and used by Mining Titdustry, Construc¬ 
tion Indastry, Road-making and Land Re¬ 
clamation Departments, are tlic following:— 

(1) Kxtavators, 

(2) Crawler 'I'l aclors, 

(,']) Motoliscd Scrapers. 

(4) () ff-the-l-fighw ay. 

(a) Wheeled I.oaders. 

(ti) Motor Grader. 

5.2. h, i Pr<-forni(uirc 

The firsi: high value ilon prf)duced was that 
of M'.xcavators’. At the initial .stages of manu¬ 
facture of this rattegore of equipment in the 
(onntrs, in spite of the imported content of the 
marliincs being fairly high, certain tvonhles 
were faced doe to ptcinaturc failure of .some 
of llic parts indigenously mamifaetured. 'I’his 
was also true of auotliei item later, vi/.., Crawler, 
Traclots. However, over the time, these troubles 
liave beet! got over through the process of res¬ 
earch and development as well as iniprove- 
inents made itr tlie cpiality of imiterial used, 
and proper ‘ficat treatmeut', so as to get the 
proper ageing quality thcrefroni. 

Ttenrs of “OJf-ihe-Highway-Dumpers”, Scara- 
peis, Graders, Loaders and Crawler Tractors 
of higiier horse power—2,a0 h.p., arc under¬ 
going the same process of development at the 
present time. The quality of workmanship 
lias uecessaril) to impiovc further if the tnach- 
iiies arc to gi\e satisfactoiy perfoimautc on 
comparative basis with other standard items 
])revioiislv imported Irom abroad (in the same 
category). 

8.2. h.2 Service orgatiisalion 

The service oigani.sation of the indigenous 
maimfac:turers has to i,‘.c suitably develojK-d so 
tliat they c:an technically analyse the causes of 
bicakdowns and recommend remedial trteasures 
uccessaiy to be taken by the manufacturers for 
pioper improvement of tlie ‘f’loduct’. 

'I’liis service oigaiiisatiori tvoidd also per¬ 
form tltc function of co-ordination boiwceir tire 
original equijmient manufacturer and the an- 
cillai y industry feeding certain components and 
2I--T C!W&i>C/ND/7rj 


2 >arts in itie eouise of manufacture of the inte¬ 
grated machines. This coordination wmuld be 
mainly in the field of technical standard and 
equality of goods supplied by the ancillary in¬ 
dustry and the cpiality of performance. Cases 
have come to notice where due to defects in 
Diesel Engines, tyres and the electrical .system 
etc., (the comjronents and parts supplied by 
certain manufacturers in the ancilliary industry 
to the original eejuipment mamifactuier, having 
not given proper performance), the users of 
equipment had to keep the indigenous ma¬ 
chines idle for fairly long jreriods. M'lie mann- 
facturers/suppliers of equipment, tvho are other¬ 
wise directly re,sponsible to tire usets of their 
equipment, had to make sitbstantial effort in 
motivating the rnamifacturers of these compon- 
emts/parts to attend to the breakdowns on the 
machines or to go into the causes of such break¬ 
downs. 'J'he .suppliei’.s of the.se eomjtonents/parts 
worked in isolation and not in conjunction with 
the service organisation of the original ecpiifr- 
ment manufacturer in aualvsing the jrosition and 
deierminiTig precisely the causes for .such break- 
chnvns. In some cases, due to defects in .some 
of these parts, the parts/componcnts used by 
the original ecjuipntcnt manufacturer himself 
had suffered damage and the basic design of 
the tnachine and the cpiality c'f the parts used 
by the manufacturer were put to cpicstion. 

.If the service organisation of the manufac¬ 
turer keeps clo.se liaison with the service organi¬ 
sations of the ancalliaiy indnstry-inainly with 
regard to major items of components/parts 
supplied by them—both could jointly consider 
such matters techirically and make amends for 
any serious defects in the machine, if neces¬ 
sary, even by reference to the .Pi'incipals of such 
equipment abroad in whose collaboration the 
ecpiipmcnt is being mamifaetured in India. 
From research and development angle, such 
coordination and liaison is very necessary on 
{tart of the manufacturer of cqnijmicnt w'ith 
the andlliary industry, sn{){aliers of components/ 
parts for those machines. Unless this is done, 
the ancillary industrv would not come up pro- 
{terly in developing their {nodnets to the rc- 
c(nired extent. 

8.2.11.11 Ajler sales service 

Ariotiicr important as{aect is the after-sales- 
service by the manufacturers of indigenous 
equipment oj. their distributors. In spite of the 
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items ol' e(|iiipmcnt being- called “indigenous”, 
(he spaic ])arts arc not stocked by them to meet 
the requirements ol the usens of such equijj- 
nieiii. E\’en the initial supply of spare parts 
which is supposed to be made with the new 
macliines, is not arranged for in proper time. 
A time lag of 7 to 8 mouths is generally there 
between the time ol supply of the intichines 
and the (ime of siippl)' of the total (juantitv 
of initial supply of spare parts—10 to ],“■% 
of the cost of the machiiu's, 

1 he dcgi'cc of reliability of (he indigimons 
mathiues may generally f)c expected to he 
hettcr than that id: the corresponding imiroit- 
cd machines, as ready supj)ly of sjaare parts 
from Avithin the (onnt!\- vvotdd ensure tpiick 
rcpalis and least don ii lime. I hi:;, however, 
has not b('ei) ntiaiived in jnaciice so far. 

f he maiudactnrers of indigenous cqnijnnent. 
Avhen questioned about (he mniavailahility of 
pads lor their etiuipnien! fiavc generally iirdi- 
calcd tliat (he users of ((iiiipmctit are not in¬ 
denting s[.)are pat's for stocking at their n'ork 
sites. In some cases, (or olrsolete models (as 
Avith (lie loreign collaftoraictrs) of ecpiipmcnl, 
they ha\c recommendc'd bulk purchase of spare 
parts on ‘lile lime !.)u\’ l.iasis. This amounis to 
caeation of reserves stocks of spate parts in 
smaller pockets Avith a large mnnber of users 
of stich cquipittcut. ffhis would amount to a 
(Inandal liability on collective basis, of a 
very high magnitude. If, on the other hand, 
the manufacturers of equipment or their dis- 
trilmtois arrange to stc'ck (he pmts at their 
end, the total investment to be made by the 
indiA'idual users of such ccpiipnient would be 
suhstanti.'dly lower and this Avould help avoid¬ 
ing unnecessary ftlocking up of capital and 
holding much larger inventories of spare parts, 
litis is a matter Avhieh rcquii'cs serious 
attcnticni. 

8.2.0.1 policy for bnporlrd pmls for In¬ 

digenous eq uipnierit 

Another import.tnt point made by the manu- 
facliuet'.s ol ecpiipnicmt Avitlt ictgard to stock¬ 
ing of spare jtaris, relates to tlie difliculiy faced 
by them in impoit of spare parts mainly in 
cctnsequcnce ol (he ptovisioiis ctf the import 
(lade control yjolicy. 1 lie res( riel ions impo.sed 
in the import of cei tain c.alegotc erf spaict parts 
mak(;s the higgesi handicap in this respect. The 


l. r.Ck Policy is aiwavs under piogtcssivc; exami¬ 
nation so as to cause its recision to the necessary 
extent in specific; context of piac:iical difficul¬ 
ties gcnciiilly experienced bv the users of 
equipment, 

Even if the im[)OtL trade c.ontrcjl policy is to 
he suitably modilied, it Avould save the c:ountry 
a substantial amount of foreign cxcJiangc and 
the capital to be blocked up iti stocks of spare 
pans in different pockets at differeni; locations 
in tlie country, if ihe manufacturer of indi¬ 
genous ccpiijunctu are allowed to stock these 
spare parts f:o7nmenMn’ato Avirh (he scale of con- 
sumpiiou of high value items (or variems items 
of machines. ,\ lit'ginnig has necessarily to be 
made in this dii'cction (iv cslal)lishing a well- 
organised iin-etilory celi h) ttic maimlactiirer 
himself and in kccjiing proper iccoid of the age 
in service life o(' tlie machine Avidi di/fercnl users 
(ill respect of the mac (lines supplied by (he 
manufacturer). Unless this is done, the slocks 
of .sjuue parts Avil! keep inountiDg liiglicr and 
higlk'i' Av’itli indi\idu;d nscis ol equipment. 

Even oilu'iAvise, in the inlercst of economy, 
i!ic inventory of .sjiare |):n(s is to Iac scaled (o 
(he miniimnn possible limits as the iiivcntoiy 
holding costs ainoiiiu: ficjin 1.5% to 20% of 
the cost of tlie items. extra slocks are carried 
at each place, wo would l)e uiinecessai ily in- 
tuning an expenditure tif Rs, 15 laklrs every 
year lor every Rs. 1 crores Avojth tjf spare parts 
so stocked. Ill addition, further loss will be 
incinred due lo loss in o])portunity value of 
blocked up money. Tli.c mag'.iitude of total 
loss incurred every a ear oia/ amount to '10%, 
of the investment. 

8.2.9.5 Research and dciiclopnient 

It is ;ilso pertinent lo indkatc that, while 
the pioneers of such equipment alnoad are eon- 
timially introducing changes in design of indi¬ 
vidual items of equipment -making (hem more 
sophisticated lor icsser expense on rnaintenant e 
and for better prodnetivity, wc continue to 
manufacture onI\ the old models of machines. 
It is imperative that research, and tievclopmciit 
.sections attached to the manufa< ( uriiAg organi¬ 
sations should make coniinnons advances on 
the technological Irrm! and should keep paie 
with .such developnienis aliroad and consequ¬ 
ently, itnprove iqron the maehiiie.s, so that 
tlie.se are more productive and les.ser expensive 
on maintcnaiire aecouiu cic. 
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There .'lie, hovve^’er, ecrlaiu rescrvy,tious to 
be made ivhilc .making the oltscrvalion as abuve. 
Any manuiactnrer undcitaking manulacture 
ol equipment fevr the lirst time, can illailord 1,0 
consider iniprovisations in technical leatuies o£ 
the machine witli a view to bringing out an 
entirely new model o[ the machine, to replace 
the old one. T'his is mainly ii(im standpoint ol 
cconoinv in production costs. All the same, it 
has to bt: eniirhasiscd thai. once ihc n.tanulactui'c 
has starttal and lasted for a reasonable jiciiod, 
the jnnccss ot rcscaidi and dcvelopincm should 
lead the manulaciiirer to consider introduction 
of newer models which may iiicoiporate inipro- 
vements over tire previous models-miaking the 
machine nrore c<imomri::al on productioir costs 
at Ironic and being inter nalionally competitive. 

8,2.9.b SelecAioii of cquijnnoit for manufacture 

With regard to ciinipnunt of indigenous ori¬ 
gin, it is also to be stressed that more judicious 
sclectioir is primarily niadc, whenever a new' 
item of ccpiipincnt is to be manufactured. It 
is unfortunale that lor various reasons some 
irems of equipment selected lor manufacture 
in the munti) are not the ircst that vve cotdd 
aim toi'. Notwithstanding the handicaps arising 
out of restricted choice i i sricli cases tor colla¬ 
borations abroad, at least for the future've may 
alleiiipt to evaluate technically tiro standard 
of the machine before it is decided to be intro- 
diu:ed for indigenous maiuifactiue in the eoun- 
tiy. Success in this direi Uon could be partially 
acliieved with ilie functioning of the Equip¬ 
ment Planning Committee as reka red to in para 
ol Chapter (i. 

lliis asncct assumes still greater iiiipoitancc, 
if we have to compete with other reputed makes 
of standard equi|mieut in loreigu countries 
in the future. It is not the huiiu; coiisumplioii 
alone of the eipiirmicut produced in the coun¬ 
try, which will assume an isolated inijroitaiice; 
the international trade aspect (Ironr export 
angle) would have also to l.re propeii)' consi¬ 
dered. 

8.2.11.7 llcallliy compcLUion in indigenous mn- 
11 ii fact It re 

One more jjont'.. whitli Iras to Ire irreirtioned 
(even in isolation), is that relating to the manu- 
facLuie of Diesel Engiires in tire country which 
generally power most ot the items of 
eartlurrovrug urrchiuciv aricl otlrei rrtobilc cons¬ 


truction plant and ef[iripmeirl. The Committee 
considers that tbete should be healthy com¬ 
petition irr this rcspci.t also as the cost and 
the pcri'onrtaiice of equipineiiL is maiidy tlcpeir- 
derrt upon the eflicierrt performance of tiio 
power unit installed thtreon. Eurthcr rnore, 
from standpoint of economics irr operation of 
inachiues, a particuiar type of engine alone 
may not always be b'est suited for a .given irraelr- 
ine or in relation to given job applications 
wdrerc the machine would work. It nright be 
prudent to introduee at least one more popular 
nrake of Diesel Engine in, tire courrtry krr povver- 
irrg tire mobile irciris of eonstruetiorr plant and 
equrprrrcrrt. As it is, it has taken l.rirly long 
for the Diesel Kiigmes, euircntly powering the 
equipmerrt, to develop to a stage of satisfactory 
pertorinance. Some of the users of cqnipnrenl 
have laid stress ort this point. 

8.3 Norms tor Sdicduies of working Hours and 
Life of Equipment ot Various Items 

8.3.1 Nanus for Schedule of Working Hours 

In so far as the seliedtiles of life of equipment 
ing horns arc eoircerned, the snirjeet has been 
dealt with in jrara 2.3.6. of Chapter 2 in ichitron 
to “Assessment icgardiirg level of utilisation 
of equipment,'’ The table at page 2-7 will be 
referred to in this regard. 

8.3.2 Dejining the Scheduled Life 

In so far a.s the sdredides of lile of irpiipuKorr 
in terms of hours of ojreralion in life-time me 
concerned, it is considered necessary to under- 
staird clearly the si.giiillcaiice of the term ‘sche¬ 
dule life’ ill relation lo iicins of construction 
plant and eqiiqmienl. 

'lire life of a inadirne may be expressed in 
two ways (1) tire physical fife and; (li) the 
economic life. CoUocp.iially speaking the phy¬ 
sical life of an asset is tire period during wliiclr 
it is in use till the ibiie it is retired iroiii the 
work. However, in economy, the patterns or 
the future dep)cciatiorr of assets must be predi¬ 
cted iir this carse items ot rirachines. When the 
irtadrinc depred.rtcs ilnotigh use a prediction 
must be made of the extern to wliidr it will 
be used. Tlie rate at which depreciation pio- 
gresses while the machine is in use must be es¬ 
tablished. This would be governed more iry 
the jrhysical coirditiorrs under which the rnadt- 
irre; works and il;.i.: .situation wlicre ic is employ- 
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cd. Thcrcl’orc, the life of the machine lias to 
be predicted oi: pic-detcnnined. 

'I’he two aspects of the life—the physical 
life and the econoiiiic life of a e(|uipmeiit will 
be dealt with scpatately. 

Life (IS presc rihed in various Piihlicalions 

Much has been written by various authors 
on this subject concerning service life of etjuip- 
nrcrit. The maruifacturcrs and suppliers of 
ecpiipment have also [uilrlished literature and 
compilations summarising the life for dcprccia 
tion purposes of various item, of eeptipmeut in 
different situtions. Uiifortunaiely, suc.lr clata art; 
only of limited value as a basis for predicting 
the service life of a parlicuiur item of equip- 
metit. In most cases, the information that is 
available consists of tables showing the average 
life of varions types of structures, macbiiics and 
so forth, 'These have been prepared by petiple 
of various degree of competeiux' and ability. 
In ;iny event, they are largely based on judge- 
nicnts only. Ju a large number of cases, .such 
judgcmcirts arise mainly from the prohiability 
aspect of continued use of the machines as also 
in specilk ielation to the Iticomc-lax law. 

8.1).4 Life to be Defined in Number of Years 

Granting that our tnain eflort is to recover 


cd so that the i ite ol: recovery of amount of 
owmership expense is clearly cstahli.siied on the 
analogy of recovery of interest charges on capi¬ 
tal investment. 'The lile. in that case is fixed 
in nmiiber of years which is taken as the ser¬ 
vice life of (hi; inadiine. 

Anotlier consideration which has led the 
Gommittec to such condu.sive thinking for fix¬ 
ing the life of the machines in scars is (he fact 
that utilisalion of cejuipment by jiiost of the 
users has boon nithcr poor- -leaving aside some 
exceptional t:ases. It is a matter of general 
observation (liat (he users ate not miirdfnl of 
the end costs 'jf a vvoik with madiincs, if they 
have to vtceount for depredation on hourly 
basis by adopting life in number of hours. 'They 
generally fail to realise that if a machine is not 
used intensively, the effect of obsolescence is tre¬ 
mendous, due to pliysical deterioration of the 
machine over long period in yetirs. And also 
that the opeiadonal tost (bv vv.iy of Operators’ 


wages and labour charges of maintenance staff), 
which are reckoned on annua; basis, are much 
more on jrer hour basrs, when c(;n!p;ued to 
the corresponding ligures of costs of these ele¬ 
ments, if (lie machine is made to run for longer 
luimhcr of boms during ;i given year. Sijiii- 
larly, the overhead cost also gets to ho dis¬ 
proportionately higher, when lesser number ot 
hc)ur.s are slocked each year. 

The current asscssmen! of ecpiipmcnt life 
Ircing related to iowt:r cosis, highe;; |)roduetivity 
;md higher pioiits (Irom commert ial angle), the 
cc:ononiic life of any piece of equipment is 
that which yields maximum return to the own¬ 
er during (he lire of work, 'TIu; levcmie from a 
machine generally dcdineii ;is it ages. Loss of 
horse power and piodne.livity, down-time eo.sts 
and the physical dcterioiaition due to wear and 
(car or ohsolcscem.e, all contrilnitc to the dimi¬ 
nishing returns as the nnidiiue grows older 
in ;igc. It is most jiopnhn- to lix equipment life 
in order to minimise costs. 'This is clone by 
assuming a longer ide oi the machine in inmi- 
her of hours and thus liooking u:iuc:h lower 
ligures of di;preeiatio.u costs (o the job, lliis 
is falhrciocis. 

Hcnc;c, we hiive lo reconcile ouiselve;-) with 
more compatiahic (hinking vvitli regard to 
ligures of ]jliysieal life of tlie machine which 
may earn a proper ciejneeiatiou jcservc, nitike 
the overall cost eff work wiili luadiine.s econo- 
inieal and simultanecmslv jnovicle ineentive to 
the; users of equipmeiit to use the available 
eciuipmcnt more iniensively year alter year, so 
that the miuiimmi possible nmnber ol machines 
can he made to do a given volume of work. 

In lixing the; lib: oi ctjnipmeni in numlrer of 
years and ihereb)' fixing the total a.moinit of 
depreciation for a, given item of eepripment per 
year at (ixc:d pcaceritage depreciation basis, 
the owners of e':|'iipuu;.U would cxinsidei with 
greater atmmion (he nc-ecl for using tire mach¬ 
ine more intcaisivciy each year, so that (he cle 
predation costs per hour are the minimmn 
possible, and the; fact of obsolescence of ecicnp- 
ment docs not make iicsdf manifest on llic 
job too largc;ly. 

8.?).,a physical lAfe and Econoviic Life 

'The physicad fife of a Tuaehine is the life¬ 
time over wfiidi ii is physieidly alile to pro- 


thc ownership expense, an estimate of predicted 
service life of maciiine has to be properly fram- 
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(UK:e a profit in the absciuc of Lcelmoiog'ical 
iinprovcniciits. 'Hie cconoiiiie life is (he life 
over which it ran prolital.iiy SLtrvivc even in 
the face of iinprovcd models, (haiiges in ineth- 
od.s and rcdini<pies and other varialrle ccorioiiiic 
inllueiices. In model n world tlie te< hnological 
jirogtcss in the lieid of inanufac.tine of coiis- 
frnction ec[uipnient lias been so rapid that the 
conipctition iroiii iiiijrroved new models of 
machines has forced the old etiuiptueni into eco¬ 
nomic decline. However, for the developing 
■countries like iiu'ia, wliere the indigeiiou.s 
niannfactnre of sucli equipment is of tecent ori¬ 
gin, the competition has not been brought to 
liear with economic aspect of depreciaiion. 'lire 
two aspects of jrh.ysical detei. ioralion. and eco¬ 
nomic decline are no doubt iiiterielated in a 
way, rile net earnings of a machine decline 
with both age and hours of operation, 'riie 
(piality and (prniti'.v of product also deciiue 
sinndtaneouslv' as the piivsical dctcrioiatiou 
takes place. Hence, even in isolalion the' physi¬ 
cal life is detciininer! in relationship to the 
economics of work with given items of machine. 

'f‘o aiinotalc tins further, it may he mentioned 
that with the progressive ageing of machine ill 
Lise, the mainteiiaiice and repair cosl,s keepr 
mouiiling high, and with physical impairment 
of the machine over a time the piodncfion gets 
reduced tfuis resnliiiig in higher c.ml-co.st of 
the product. 

I lie eioiiomic life gets to be of great fun¬ 
ctional valne wlicn planned .1 cplacement of 
ecp,iip.ment are necessitated to meet the market 
competition in respect of cost c.>f cndproclLicts 
of these machines. 

8.H.(i luiclon Inflnrnciiig economic Ijfe 

.\s alreadv slated, the economic life gets to 
lie ol: great functional value when planned 
leplacemeius of ec|uipmeut arc iiec:essitatcd to 
meet the m.nkct conqretition In resjrect of cost 
of cud prochict of ihcsc machines. In. that case, 
a considci atimi aiiscvs that the present assets/ 
machines, may not he retired on tlic basis of 
(he life estimated for them at the time of pur¬ 
chase of .machines. 1 he main factors iiilhieiicing 
replacement decision would he (1) Inadecjiiacy; 
(2) excessive maintenance costs; (,‘5) declining 
clliciency, and (1) obsolescence. 


1 hiudcqtuicy 

Any piec:e of ccpiipmeir: that is iiiadec|uate 111 
capacity to perfor.m its rccjuircd services, is 
logically due for replac'enieiit. Consider a Jfelt 
(.’.onveyor of a certain length, for example, for 
wliich initially a 20 li.p. drive moi.or was pur¬ 
chased, After a veai', it was decided to double 
the length of the Chmveyor, whidi neeessita(;ed 
replacement of the motor bv a 40 h.pr. one, or 
addition of another motor of 20 h.p. 'I’hc; 
decision in favour of one or the other alter¬ 
native can be unuic thiougii ecamenny study, 

8., ‘').(i.2 Excessive Maintenance Cost 

Excessive maintenance; c:osts and declining 
efliciency results from plivsic.:af impairinent of 
equipment, for example, physical impairment 
may reduce capacitv of a bull-do/er to move; 
earth and c;on:',crpieiul\', rc;dLic;c (he; vaiue cil 
the .service it can render. Fuel consumption may 
rise, thus hicrcasiiig its operating costs. J.aiger 
down-times may nc.'c:cssitate heavy expenditure 
on repairs and may even lead to induction of 
additional c.'cjnipmi,;nt into total operaiioiis, if 
a time bouncl pnogramme or given latgets of 
production liave to be achievc.cj. 

8.3.().;S Obsolescence, 

Obsolescence occurs as a lesiih of the cem- 
tinnous technological Improvements of the tools 
of produclion. Often, the improvement is so 
great that it is eeoiiomieal to replace a macliine 
even in gocid operating eoiidition with an 
improved unit. In some; erases, (he si/.e of the 
job or activity cm wliich a piece of cc[uipnic)it 
has been used, declines to ilic; point when 
it bcx'.onies advamtageous to replace the machine 
with a smaller unit. In either case, re- 
plac;cmcnt i.s due to oirsolescence, 'I'hcre- 
fore, ol)solescenc;e is cinii :iclc;risc;d by changes 
external to the asset and is used as distiiic:t 
reasons in itself for rcplacemcait where warrant 
cd. 

8.. 4.(i.f E( ■onvtnic Hj'e with eonstantl\ incicasing 

■niaintenance cost 

Economics o;' replacement of ecpuqnnc nt arise 
mainly from the constantly increasing mainlen- 
ancc/rcpair costs with the ageing of the niac:lii- 
ine. 'Eo simply iliusiiatc the economic: history 
of a madiiiie witb. ccinstantlv jncrcasiiig main¬ 
tenance: costs, let us assume that a pricce of 
ec|uqmic;nt was purchased for Rs. 100,000, that 
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its salvage value is Zero and that its mainteii- 
aiice cost is zero the lirst year, and rises at a 
eonstaiit rale oi Rs, 10,000 per year. Bexause 
tliere is a rising tixaici in die tnaintenanee t()s(s, 


tiiejc will Ije a ininiuiuin. average total cost at 
some |)oini in the lile ol the asset. I’o deier- 
'Jiiine this, let the lollowing talmhition be 
done:— 


loul ut 
vear luim- 
ijCf 

Mn.i.utc‘naitcc cosl 
lor end ol‘ year 
given 

n 

Summalion ol'main' 
teuaiicc costs U 

G 

Average cost of Average eapilal 

maintenance through cost if retired at 
)'ear given G-t-A year end given 

100,000-vA 

D E 

iVvernge tnUiI eosl 
Uinaigh year given 

D i-E 

K 

1. 

0 

0 

0 

100000 

100000 

Z. 

10000 

10000 

5000 

50000 

55000 

3. 

20000 

30000 

10000 

33333 

43333 

-t. 

30000 

fiOOOO 

15000 

25000 

40000 

5. 

40000 

100000 

20000 

20000 

40000 

6. 

50000 

1.50000 

25000 

] GOGG 

4]6()() 

7, 

Gonoo 

210000 

30000 

14290 

44290 


'I’he [Kiint ol minimuui cost in this ca.se 
ocetirs in the -Ith and nth )ears of the life of 
the machine. As from the (ith year ouwaids, 
the average tiital cost through \e;iis given 
starts inereasing tibove the ligtires for tlie 4th 
and the ;")th year of tlie life of the machine. 

8 .a. 6 ..a Fi'cseiit vjurth j'actor in delcrrnuiiiig 
economic iije 

1 here arc a inmiber of niathematiral etpia- 
tions which integrate the variable of inciea.sin 2 ' 
maiiitcnaiiee cost etc., and ratable one to come 
to a ligmc of niiiiitnum cost lilo vvitli increas¬ 
ing maintenance cost. It is not the ititeiuion 
of the Committee to go into these mathematical 
Imictions in aiiv great detail. In fact, t:o work 


out the actual ligurc of minimmii cost, life for 
a given item of ecpiipment, one has to neces¬ 
sarily summarise various elements of costs in 
terms of 'M’lesent wx.trth” of various ligttres. Cor 
instance, maintenance eosl at the end of a year 
as shown in the above example, wotdxl htivc 
to be reduced to ‘‘Present worth” by adopting 
a certitin rate of inteiest and determining the 
.mulli])lication laetor corresponding to each year 
of life of machine. Besides this, the c;ipital re¬ 
covery aiuoimts for each, year under considera¬ 
tion, will have to be added to obtain tlie an¬ 
imal rignres ol maintename jiliis capital re¬ 
covery witii return. Phis again is a fairly in- 
volvexl procedure. However, the summation 
of all these factors would generallv take the 
form of a eiiive below; — 


o 

o 

_i 

7E. 

SX 


U2 

> 

H 

a 

ui 



rS^AiNTENANCE AND CAPITAL RECOVERY WITH RETURN. 



CAPITAL RECOVERY WITH RETURN. 


MAINTEHAHCE- F 

' _ ASSET LIFE IN YEARS 

MINIMUM GOST LIFE OF AN ASSET WITH CONSTANTLY INCREASING 


maintenance cost 
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5., ■!.().() F,c<))iO)iiii: life as rerkotuul hy ile Com¬ 

mittee 

1|- oihcv factors like piivsical inijr.iinnciU or 
(Icditriiig efficient) of the machines and obsole¬ 
scence costs have to he conibiiicd in tltc exercise 
for determining tiie economic life of iiiuchines, 
l!ic mtttheniatical cc]n;ition gets further invol¬ 
ved and complicated. However, since the as- 
pc:ct of oltsolesccnc c would not have a direct 
f)earing on the etpiipment in use in our country, 
spcciallv when jiiore and more indigenously 
manufactured items of ecpiipmcnt tire to be 
put t.o use without tliange in makes tutd models 
over long periods, tlie consideration regarding 
ol)soleseence has not been taken into account 
for purjjoses of the siiidv carried out by the 
Cionnrn’itec:. rite consideration regarding eco¬ 
nomic life has, therefore, been limited more to 
the excessive intiintcnance and repair costs and 
tlie ])ossil)Ie decline in efficienev of inttcniMCS. 
Assinning tliat a ceUtiin amount of in put will 
lx; made into the machines by way of iiifteas- 
cd rojtair costs, the machine is assumed to be 
ma.inlained in operation 'with a ccrt.tin tnini- 
nniiri c;fficic;ncv. With tcgiird to inadccjnttcv of 
cc|nipmcnt this is more an exerc:ise of ])lant 
planning tmd has to be dealt tvith separately and 
not necessarily in rehition to the economic life 
of the ccjuipment. 

8.‘5.7 Fvaliialiiig llie fAfe of Equipnicnf. 

8.. ‘1.7,1 Analysis of data as collected from 

users 

The Committee liavc collected data regard¬ 
ing year of pnrc:ha.sc of different items erf equip¬ 
ment working tvith variems users in different 
scetors and the total hours of ofieration of the 
madiiues so far (tipto the end of 1970). In¬ 
formation has also been compiled in respect of 
hours of operation of these machines over a 
])c;riod of ,“) years upto Noveanber, 1970. Wherc- 
a,5 the user.s have felt it convenient to give 
lire data legarding total hours tvorketl 
by ihc nuK;hines from the time of their 
purchase, in relaiio)i to the operational hours 
for the ddined period of !> years prcccxling cud 
of 1970, infoniiation has been given only in 
,a0% of the returns nic;d with tire- Conimittee. 

Selective sampling has been done as per Ap¬ 
pendix 8.2 to illustrate; the maximum number 
of hours of operation of certain machines, cor¬ 
responding to the nnmiicr of years the machines 
have; been in use. 


It mav be seen from ibis Appendix that some 
of the machines have c;lockcd 20000 hrs. to 
gOOOO hrs. in a period of 10 rears to 1,7 rears. 
Some item.s of machines—princijrally (iranes, 
have clockc;d more tiian 40000 hrs. in a period 
of 1.5 to 18 years. As opposed to tins, in cer¬ 
tain cases, the; machines have; clocked less than 
,5000 hrs. even in a jecriod of 10 lo 14 years. 

In relation to annual utilisation of machines 
during the last five rears, preceding end of 
1970, a .separate analrsis has been made for 
the five major categories of ecpiipment, viz., 
Kxcavators, Ciawler d'ractors, Humpers, Moto¬ 
rised Scrapers and (irancs. ''I his is given in 
Appendix 2.2. Side hr side, with liie figures of 
average total hours worked iicr year per ma¬ 
chine during the last five veins, tlie average; 
anniial utilisation during the entire yieriod the 
maeliiuc was in the use since the; time of its first 
commis-sioning, have also been furnished there¬ 
in. 

ft mav lx; seen from this Appendix 2.2 that 
in .some cases, the maciiines have been utilised 
for more than .5000 hrs. per year (these' are 
maciiines purchased as late as 1909) wliilc somt' 
of the machines have clocked more than 2000 
to 2500 hrs. per tear, over a ficriod of 5 to 0 
tears of their service life. 

.4s also alreadv stated, it has not been jjossi- 
])k; to get the necessarv data regtirding main¬ 
tenance and repair costs of machines from 
diflercnt users in as detailed a maimer as the 
Committee would have normiint desired to 
have. It has tliercfore, been diffkidt to make 
a clear as.sessment as to hotv ceonomical is the 
operation of those machines vvliich have al¬ 
readv clocked 20000 hrs. to ‘iOOOO Ins. c.'f opera¬ 
tion over a period of 10 to 15 years. On the face 
value of these (igures, however, it can be only 
stated that had the; machines not bcc;n useful 
10 the user in giving cerlain production at rea¬ 
sonable rates, they would have discarded the 
much i ties. 

ricncc, it is ccident that the plnsical life of 
machines in use varies fioin one usc-r to anotliet, 
depending njion the c:onditions in wfiich the 
maciiines are used, the job application, tlie in¬ 
put that is made b)' wav ol‘ repair and main¬ 
tenance costs etc., and the prodnclion tliat is 
obtained therefrom. Cenerally spc;aking, if the 
main a.ssemhlies and components of the machine 
keep on being leplaced at iicriodical inUivals, 
and tilso if sudi inputs by way of additional 



128 


iiivosl.inciils a residual life in nperation 

(oranieiisuiutc wil.li this invcstinent, llic user 
continues to einplov the inaeiiincs on the jolt. 
I'he Relialdlitation and Rcelaniation Oigani- 
salion of Minisirv of Labour, Employment and 
Rehabilitation, has in ftut, tliought it prudent 
to eonliiiiu: witli the use of the old n.'aehines 
in preference to tiew machines ;is the residtant 
cost of tlie work don’e with then old machines 
is cheaper compared to the ettst of the rvork that 
itiav be gcneiallv done: by latest models of the 
new mathines iti the market. This i,s inspitc 
of the growing cost of rep;urs lo the niachine. 

8.‘1.7,2 Case sludy 

Tti examining the issue regarding economic 
life of equij)mcnt and tlic maintenance and re¬ 
pair cost of machines, for illustrating the ‘Life’ 
in nsc of macldncs, the Coirimittee have come 
aci'oss one example at Ncvveli Lignite Coipora- 
lion. wlicic inspite of Catcrjjillar D- -H Tractors 
having iidtialh wotLed for l.aOOO to 28000 hrs. 
on the joV), were subjected to major repair and 
overhaid in order to sitstain these machines in 
nse foi fnrth'er spans of life. Normally, according 
to the schedidcs previously laid down for life 
of faawler Tractors, these machines tvoidd 
liave been discarded when these had clocked 
10000 to 12000 hrs. of operation. However, in¬ 
spire: of rigorous working conditions as obtain¬ 
ing on the Neyvoli Lignite Corporation job, the 
riser could oirtain iisefrrl .service from (he ma- 
ehines npto baOOO to 20000 hrs. of their opera¬ 
tion and yet they decided on further repair 
and overhaul of machines. 

‘Eire w'ork of repair and overhard was assign¬ 
ed to a jn'ivaie agency at a cost of Rs. 3.0.7,000 
a mathinc: approximately. The major items 
of repair lo he done to the machine inchrded re- 
placenrent of certain parts and reconditioning 
of the others. A list of major parts replaced is 
given liclow. h'l'om the data received in this 
connection, it is observed that it involved LIOO 
man-lioirrs of skilled lalront and 100 man-honrs 
of unskilled lahoitr to thoroughly repair and 
overhaul earir machine. The agency doing tliis 
work expects lliat tire mtichines would perform 
tvell mi tlie job for lOOOO to 12000 hrs. atleast 
with additional repair costs as may (re nor- 
rmdJv exfrecled to Ire incurred mi new machines 
of this class and categoty. 

Hence, when these machines ate rntallv dis¬ 
carded, these would have worked art average of 
2;')000 hrs. approximately. While there is no 


doubl that a judicious decision for repair and 
overhaul ol’ .sudi machines, rvhich have been 
in use for long periods of operation ti])to L7000 
hrs. to 20000 Ins., ivoidd include consideration 
of the replacement costs of tin; macliine (at pre- 
seirt dav market value of identical machine—in 
this case an indigenous product) and. the cost 
of repair,s involved, the main point that gets 
highlighted is that we can continne to rise a 
maehine as long as it is considered economical 
in operation, maint'enance aiid reptiirs. 

Majoi- Paris replaced. 

Diesel Kngine 

Water Ihiirrp. 
f,uh. oil l’ura|i 
I'liel transfer ymmj) 

Ihiel injection pump 
‘rurhocharger. 

•S 'la rl ing C'lgln e. 

Carhiirettor 
M agneto 
Oil pump 
Clutch group. 

Plechiral .syslem 
Cenciator 
Starter 
Regulator. 

Plyu'heel clnleh 
Complete gtoirp. 

Transmission 

f)il pump tissentldy. 

Final drwe. 

Oil jiimip as.setitli]v 

Hydra nlic system 

Hydraulic steering jmrn}) assemidy. 
l/nderearriage. 

'Track loll'ers 
Carrier rollers 
T,ink assemhh. 

8.3.7.3 Life as adopled by various users 
Majtrr e(|nipmcnt users have tendeted in- 
forinatioir regarding the life thew Iravc adopted 
for various categories of ecpiipment in use with 
them. 'Fhc table .showing tlic lives its adopted 
is givcir at Appendix 8.3. Ihom the informa¬ 
tion tabulated in the appendix it can l)e seen 
that there is a wide variation from user to user, 
in the life of the same category of ceynipment. 
Wliile ntost of the: u.sers have reckoned Jives 
as per the rceornnrendatimis of the earlier 
C.l’.M. Committee, some of the users have re¬ 
vised the lives as per their experienee with the 
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8.■5.7.4 Graphical re.presentation 

'J’o rilustrate the economic life as defined in 
para 8.3.6.r) graphically taking into account the 
concrete examples and using data as received 
from different users of equipment, examples 
have l)ccii worked out and graphs drawn. The 
resultant shape of the graphs are given below: — 



machines. In most of such cases, the lives 
have received an upward revision. To tpiote 
an example, in a project, the life of tractors 
initially reckoned at 10000 hrs., was revised up¬ 
wards to 12000 hrs., 16000 hrs., and still revised 
to 18000 hrs. to 20000 hrs., as the machines 
could still be profitably used on the job. 


22—2 CW&PC/NP/7,9 
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(»rapli I relaios to the case of Rear Dum¬ 
pers. Ill this case, the depreciation cost has 
been reckoned on Declining Balance Method 
at 2'i% depreciation (corresponding to 2 shifts 
operation) of written down value each year, 
while the repair costs arc on actuals basis, 
(oinputed from the actual figures of annual ex¬ 
penditure rendered by various users, 


This graph indicates a point where tlie curve 
giving the summation of re.sidual value and re 
pair costs crosses the horizontal line of 100% in¬ 
vestment. If the replacement cost of a machine 
remains the same as the purchase cost of the 
original machine, the economic life may be 
taken as the number of years corresponding to 
this crossing point. 
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However, in iietual practice the purchase 
price of vm equipnj'ent of tlie same specifica¬ 
tion has an increasing trend in course of time 
and tfic increase could easily be of the order of 

6 to 7% every year. If this factor is taken into 
consideration the replacement cost of a ma¬ 
chine in the course of 7 to 8 years w'(uld be 
about 140 to 150% of the original equipment 
cost. Therefore, instead of looking at tlic in- 
tei-section point of the curve and the horizontal 
line of 100% invesiinent, one has to seek the 
intersettion point of the curve and a sloping 
line going upwards from 100% investment at 
the initial year to 140 to 150% investment at 
the 7tli or 8th year. If this is done the economic 
life will iticrcase. from 5 to G years to about 

7 to 8 years. For our purposes the economic 
life may be judged by such reckoning. 

Similar giaphical representation in relation 
to Tractors (Graph II) however, leads to a 
little anamolous position, in as much as, the 
economic life point, in relation to 100% of 
investment cost occurs at tfu; end of 3 vears’ 
life of tfic madiiije. In this ca.se, the repair 
costs relating to the Track Group and I'nder- 
carriage items make the major poixion of the 
repair expenditure on the machine. If the 
Crawler Tractor is to be equated to a pneu- 
rnatie tyred equipment, the cost of repairs to 
the Track components may have to be treated 
like the cost of repairs/replacement of tyres on 
a pneumatic tyred machine. If that is done, 
the curve relating to Crawler Tractors (Graph 
III) would be similar to the one for Dumpers 
and the economic life point would arise in the 
5th to 6th years of work when double shift 
work is involved. In respect of the item of 
Excavators (Graph IV) the cconoinic life point 
would go beyond 5th/6th year of service life 
of equipment and may touch 10/11 years ser¬ 
vice life. 

Above is only a graphical representation of a 
possible method to be followed for determining 
the economic cost life of a macbinc. Elowever, 
in actual practice, this is a matter of close 
examination and study of the data recorded 
in relation to given items of equipment year 
after yeai and cumulatively over the period 
under consideration. 

It may be stated that the determination of 
economic life figures for such cquipmcmt can 


bs determined precisely only in relation to such 
jobs where the equipment is to continue vvDik¬ 
ing time after time, and not in relation to 
time-bound piogramines as in the case of the 
Irrigation and Power Projects. The data so 
collected in relation to Irrigation end Power 
Projects can at best be detailed and examined 
for comparative economics of different makc.s 
and models uf equipment in the same cate¬ 
gory under given conditions. TL>is can leati 
the prospective users of such equipment else¬ 
where to make more precise estimates of cost 
of work with given items of equipment of diff- 
crctit makes in the same category. 

8.3.8 Conclusion 

Whatever may be the physical life obtained 
by various u.scrs, one cannot divest fioin consi¬ 
deration in this context the physical deteriora¬ 
tion of the machines to the point of its being 
physically unable to produce the jirolit or 
break even the economy in relation to invest- 
jnent costs. Hence, there would certainly be 
some physical limitations which may render the 
equipment useless lor any further use on a 
given job. It is this consideration related to 
experience in the use of particular items of 
equipment under given job conditions which 
helps in defining the physical life of the ma¬ 
chines. 

Granting that the input by way of repairs 
would continue to be made in restoring the 
physical impairment of the machii-.e due to 
ageing, given items of machines may be kept 
in use with profit for a given period of time 
in years. The work pattern and the ititensitv 
of use of machine—w'hether in single shift or 
multiple shift and the severity of the job con¬ 
ditions, determine the extent of usage of the 
machints time-wise. 

Keeping in view the assessment as above, 
based on sample analysis of the infortnation 
received, it can be generally stated (hat for an 
average piece of carthmoving machine (barring 
a few exceptional cases of electric powered ex¬ 
cavator's), the average figure of service life 
would be below 20000 hrs., corresponding to 
a period of 8 to 10 years of operation. Without 
getting into the basic exercise for determining 
the economic life of equipment considering all 
its aspcct.s, the figures of life in years and ex¬ 
pected hours of tvork have been tabled cast in 
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the statement at Appendix 8.4. Tin's table fur¬ 
ther indicates tlic figures of percentage to ac¬ 
count for depreciation, the residual value and 
the repair cost diiriug life time for accounting 
purposes. 

It may also be necessary to indicate that 
under certain conditions wln'ch may l)c very 
severe (machines working on high altitudes and 
hilly terrain, where road making etc. is the 
main job to be done by such machines) the 
useful life (to give the retjuired degree of reli¬ 
ability) of etjuipment in number of ye.ar.s may 
be scaled down; but all the .same, this will be 
a predetermined factor before the commence¬ 
ment of tlic work. The main idea is to write¬ 
off the part of the capital cost (capital cost 
minus salvage value) of the equipment over 
a given miinber of years of life of inacbine by 
atiy method of depreciation, as all methods of 
depreciation amount to writing oh; the total 
cost of equipment over a given period. The 
work being done by Border Roads Organisa¬ 
tion would fall in this category. One of the 
primary considerations that may prevail in such 
a thinking of adopting a predetermined speci¬ 
fied figure of useful life for the machine under 
such conditions wordd be, to assure better re¬ 
liability of machines under such difficult condi¬ 
tion of work. In .such a case, it will amount 
to discarding the equipment somewhat in ad¬ 
vance of the expiry of the service life in vtars; 
but in that event, the residual value of the ma¬ 
chine would be more than tlie normal 10% 
figure, rhe discard point in the life of the 
machine and the residual value thereof, would 
normally get appropriately co-rclatcd, in the 
table showing life at a particular time and the 
corresponding depreciated value. 

The recornmendation.s for stipulating a fixed 
schedule of life of machines for replacement 
jHirposes wotild be only for furnishing tenta¬ 
tive guidelines and not for laying a rigid rule 
to discard a machine when the operational 
botirs cross a certain figure already laid down 
in the table ptepared for the puipose- The 
user must be guided bv the record of costs main¬ 
tained by him during the life of the machine 
in use. 

8.4 Major Repair and Field Repair Charges 
over the last lO Years, in re.speet of 
Various Items of Equipment in terms of 
(1) Sparc Parts and (2) Labour. 


8.4.1 Elements of Repair Cost 

Continued use of equipment results in phy¬ 
sical deterioration of the moving components 
and paits in a machine. This residts in physical 
impairment which further results in reduced 
efficiency in operation of a machine. Unless 
timely action is taken to seize the rate of wear 
on components, through timely rc 2 :)airs, or for 
a complete assembly through timely rc 2 :)latc- 
mciit of components, the machine may have to 
be discarded when it has worked for a small 
fraction of its expected service fife. ,8uch re¬ 
pairs become necessary in part during the course 
of operation of equipment, and these are then 
termed as ‘Running repairs’, or ‘Field repairs’. 
At periodical intervals in the operational ser¬ 
vice of the machine, however, more intensive 
repairs become necessary where the machine 
has to be .stopjrcd and taken to a service shop, 
or repair sho{), and dismantled for a thorough 
check iqo of the assemblies, sub-assemblies, com¬ 
ponents and })aits of the machine. The 
repairs resulting from such periodic che¬ 
ckups at long intervals take the shape of “Major 
Repairs”. The periods at which the running 
repairs and the major tepairs (jeiotuc neces¬ 
sary, arc cletciinincd by exercising picvcntivc 
luaintcnance insjx;ctiotis. 

According to the system in vogue at jnesent, 
the u.sers of equipment classify the running re¬ 
pairs as “Field repairs”, “Minor repairs” etc., 
while the repairs carried out at periodic in¬ 
tervals when the machine is laid oif from the 
work arc termed as “Major Rcjiairs", or “Over¬ 
hauls.” 

Normally, it is very difficult to lay down a 
precise set of criteria for a classification of the 
repairs as “Minor Repairs”, or “Major Re¬ 
pairs”. Occasionally, in the interest of sustain¬ 
ing continuous production on tlic job with the 
maeliincs, it is customary to replace some of 
the eomponciits and assemblies on a machine 
by new a.sscmtilics and eomponciits or reno- 
vatcd/rceonditioned assemblies and components 
etc. Eventhough the cost of such replacements 
is substantial in monetary terms, the fact that 
the downtime of the machine for such comialetc 
assembly replacements is much lesser than the 
time normally involved in overhauling of ma¬ 
chine, some of the u.sers of equipment classify 
such rejaairs as “Running Repairs”, or ‘field 
Repairs’. Cases have come to tlie notice of 
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ihc Coiiimitlee where the “Running Repairs” 
Charges far exceed the “Major Repair Ciharges” 
for given items of equipment, ihom .staiidiroiut 
of economics of equipment, and the history of 
performance of the machine, classifying the re¬ 
pairs as “Running Repairs” or “Field Repairs” 
and “Major Rt’pairs”, is misleading. It is, 
therelorc, the considered opinion of the Com¬ 
mittee to classify the repair costs under one 
head, not making a distinction between the 
running repairs and major repairs. 

I be two major elements of cost involved in 
rcjtair costs are: 

1. Cost of spare parts used for repairs and 

2. the cost of labour. 

I'hc cost of s])are parts makes the bigger part 
of the total expenditure on repairs. 

8.4,2 Compofittion of Repair Charges as Re¬ 
ceived from various Frojeds 

It has not been possible for the Committee 
to get data relating to repair charges over the 
last 10 years in respect of various items of 
equipment in terms of: (1) spare parts, and 
(2) labour. Even to compile such inforinatioji 
tor a period of five )cars has been problematic; 
the main reason being that the records on the 
extent of repairs arc not kept properly by the 
users of equipment and are inadecpiate. 

Attempt was made to collect the informa¬ 
tion from only ;M major u.sers of construction 
equipment in tlic country. Useful data could 
only be received from about 12 major users. 
The data, as received, has been compiled and 
given in Appendix 8.5. 

In some of the cases, it was diflicult to diff¬ 
erentiate between the expenditure on spare parts 
and labour, for want of proper records in this 
connection. The figures given in the Appendix 
indicate the expenditure on spare parts and 
labour combined for repairs to groups of ma¬ 
chines category-wise. The year-wise expendi¬ 
ture figures indicate the cumulative expendi¬ 
ture as a percentage of tlie initial purchase 
cost of the machiue. Sampling of the informa¬ 
tion, as obtained, bus been done for graphical 
representation thereof in relation to principal 
categories of machines. I he graphs, based on 


repair costs figures as actually leiidcred by 
various users, in relation to particular items of 
equijnnent, are at Appendix 8.6. 

Bar Charts have also been drawn to reflect 
the expenditure at different slabs of working 
life of equipent—at 2000 hrs. intervals, for the 
same item of equipment used on different pro¬ 
jects, These charts show a wide variation in 
the expenditure under different slabs which 
could be attributed to variation in the job 
conditions and also to variation in the niaiia- 
gement efficiency. 

8.4.'3 Norms for repair cost 

Almost for all items of equipment the repair 
cost if plotted against operational hours will 
take the shape of saw tooth pattern of a re¬ 
petitive cycle with repair cost going up with 
each repetition. 

Let us take the case of a crawler tractor. In 
practice, the traw'ler tractor, as a machine, 
would undergo major repairs, or a complete 
overhaul after the first 3500 hrs. of its working. 
During that petiod, the repair work would com¬ 
mence with minor adjustments in (he track- 
group and in the diesel engine, wdicrcafter, 
till the wear and tear on track-group compon¬ 
ents rcacli the permissible limits, the track- 
components are rebuilt and re-used on the same 
machine, or another machine. After the instal¬ 
lation of the rebuilt components, these com¬ 
ponents give a life of about 50% of the new 
componerits/parts, whereafter, these can be dis¬ 
carded and replaced by new components. Once 
the new components are fitted on the machine, 
the cvcle lepeats itself wtith regard to the func¬ 
tional rejsairs to be carried out to these com¬ 
ponents on the machines, though in this in¬ 
stance, after the first replacement of components 
by new ones, the total cyclc-tinic in the next 

replacement may be somewhat shorter_say 

80% of the first cycle time for replacement. 
Thus, the repetitive repair costs take the shape 
of a rejretitiev cycle. 

Based on the consideration as above, relative 
to the repairs on the track-group components 
of a erawder tractor, the Committee have con¬ 
sidered it necessary to assess or evaluate the 
repair costs of a given item of equipment in 
terms of groups/systems of which the machine 
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is comprised. .\s an example, a rear dumper 
can be biokeii up into 4 grtrups of compon¬ 
ents : —- 

1. The power unit or diesel engine. 

2. The clutch and the trailsniis.sioii, or in 
case of power-shift-transmission, the tor¬ 
que converter and the power shift trans¬ 
mission. 

.'i. The final drive. 

.4. The wliecls togctiier with braking sys¬ 
tem. 

I'he cyclic order of repairs on each one of the.se 
groups/systcnis on the luachiiio, both in terms 
of cyclc-tiinc and the value of repair costs dur¬ 
ing that cycle-time, can be assessed and the 
sum total of repairs projicrly tabulated com¬ 
mensurate witli the operation hours, rciativc 
to each c)c:le. I'nrtiicr tabulation can bo made 
to indicate the repair costs for progressive opera¬ 
tional time iiiietvals of 2000 hours, 4000 hours, 
(3000 hours (onwards with intervals of 2000 
hours each) etc. d'his would give an indication of 
the spare parts consumption for repairs at given 
intervals. 

The above example and the break up of the 
machine into groups of conqtonents, can find 
extension in its application to any machine 
where llie group may lie of the syme nature 
or slightly dillerent, depending upon the type 
and category of machines in question. For 
instance, in an elc’ctricaliy ojtcrated power sho¬ 
vel. the groups would be slightly different, 
depending upon, tlic type: of electrical .system 
used and the particular mechanical systems on 
that machine which are far different in nature 
when compaied to a rear dumper, a crawler 
trtictor, or a giadet etc:. 4'he basic vvay of analy¬ 
sing the position, henvever, remains the same*. 

Integrating the repair cost ligurcs relative to 
the groups/systems of the machines, as indi- 
eated above, in further relation lo the data 
received by the Committee from various users 
of ecjuipincnt corresponding to particular items 
and categories of machines and infornialion so 
tabulated graphically, a summary statement 
has been prepaied in relation to five major 
categories of machines to indicate the likely ex¬ 
penditure on repair costs on, (I) c;rawler trac¬ 
tors; (2) rear duiiipers, (.■)) motorised scrapers 


(4) excavators (diesel and electric); and (5) 
froat-end loaders (wheeled). These norms are 
tabulated in Appendix 8.7. 

It may be stated iiere that this tabulation 
at Appendix 8.7 is ter furnish only a guideline 
so that scaling for provision of spare parts can 
be done on estimated basis by individual users 
of equipment, with the largcr objective of 
keeping the stocks of spare parts to the niini- 
mum possible limits in due relationsliip to lead 
time for prcrcurcmerit and the scale of consump¬ 
tion of parts at diilcicru stages of service life 
of machines. Ultimately, the experience of the 
users of ctpiipment itself would be the maiu 
guidnig factor in drawing up properly and 
more preei.sely a .scale of provision of spare parts 
at different stages of service life of ]iarticular 
items of machines working with ihern. The 
latter case wmild partiv iilaiiy relate to such 
users of equipment as arc engaged on produc¬ 
tion work—mainly the mining sector. In rela¬ 
tion to the equipment in use with the Irriga¬ 
tion and Power Projects, compilation of such 
data would be more from the point of view 
of benelit and guidance to the future users of 
equipment for better precision in estimating 
the provision to be made in the project esti¬ 
mates on account of cost of spare parts for 
given items of equipmeiit required to do the 
work in a time-bound piugramme. 

In the pjocess of evolving norms for provi¬ 
sion of repair expenditure at difl'creut stages 
of service life of the machines, some wc-ightage 
has also necessarily to be given lo the degree 
of severity of the jolr conditions where the 
madiincs are employed. Ihc tables of norms, 
as prescribed in Appendix 8.7 reflect work with 
machines under average or medium coi.ditions. 
Tor the purpose of relating this to the actual 
job conditions obtaining under given situations, 
a separate table indicating the multiplication 
factors of equipment cost has been evolved and 
the same is given at Appendix 8.8. Ihis table 
defines repair provision during the life time for 
Excellent , Average ’ and “.Severe” job con¬ 
ditions. This is also further related to the in- 
temsity of u.sc of etpupmoiit according to esta¬ 
blished work pattci ns--single shift or multi- 
shift operation of machines. 

I he exact sigiiilicance of classilication of con¬ 
ditions as “Excellent”, “Average” and “Severe” 
i.s furtlier explained in Appendix 8.9 wlicrc. 
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according' to the duty application of individual 
items of machines, the particnlar aitas cvhich 
would be classified under one or the other job 
condition, arc brieliy described, 

8,4,3 Scaling of Spare Paris 

III the previours Report of the Construction 
Plant and Machinery Committee (1054), it was 
indicated tliat the requirement of spare parts 
would take the following shape at different 
,stnge.s of life of the machine; 


1st Stage 



10% 

2nd .Stage 


* 

15% 

3rd Stage 

* 

• 

2a% 

4th Stage 

• 

* 

30% 

fitli or last Stage 



20% 


The Inese for this percentage was the total pro¬ 
vision for spare parts during the life-time of 
a machine. 

The present pattern emerging from the 
graplis dratvn on actual consumption basis, 
does not largely txmtribuic to scaling as above. 
Thi.s is rightly so because of the reason that 
after every major repair and overhaul of ma¬ 
chines, the mainfcnancc/repair expenditure 
gets reduced until the time of next major 
repair and ovcthaul. The resultant pattern of 
cost of repairs to equipment takes a “.saw tooth 
pattern”. In order, however, to indicate the 
expenditure over each year of the service life 
of equipment or over each slab of its 2000 
working hours, the tables of norrms jnepared, 
indicate cumulative total of the provision of 
repair cost corresponding to particular time 
.slabs in the .service age of the machines. Thi.s 
has to be particuiarly kept in mind if the total 
reserve for provision of .spare part.s is to be 
properly evaluated, ft must however, be parti- 
tuJarly mentioned that the purchases of spare 
parts would have to be made commensurate 
with actual needs based on tlie pattern of con¬ 
sumption and the lead time for procurement 
as involved. 

8.4.4 Labour Cost 

In relation to the element of cost of labour 
involved in repairs, the figures as compiled, 
based on acttial information received from some 
of the user,s of equipment, indicate a large 
.amount of divergence. The labour charges 
expressffl in tenT!.s of cost of spare p.arts. vary 


from 7% to 30%. The Committee considers 
that the labour ciiargcs may be fairly estimated 
at 10% to 15% of the cost of spare parts. 

8.4..5 Estimation of Repair Cost 

In order to reflect more precisely and practi¬ 
cally the ba.sis of estimation of rt’pair costs 
ol eejuipment in terms of labour costs, the 
Committee also took np with the users of equip¬ 
ment, the matter regardiug ‘man-hours’ invol¬ 
ved in repair and ovcrliaul of different ma- 
chinc/as.semblies,/components of machines of 
differeitt categories. The information so com¬ 
piled, is given at Appendix 8.10. The raan-hoiir.s 
involved in repairs and the average amount of 
expenditure ojt repair.s used in the jnocess of 
such repair and overhaul, when co related one 
to the other, would also bring the figure of ex¬ 
penditure- on labour to about 10% to 1,5% of 
the cost of spare parts. 

1 he Committee have also considered to 
make a.sses.smem: of tlie average figures of man¬ 
hours involved in rebuilding of components— 
specially, track components of crawler trac¬ 
tors. The information is given in Appendix 
8 . 11 . 

1 he estimated figures of man-hours involved 
by way of labour for overhaul and reclamation 
of componcuLs work will help the users of 
equipment to get some of the serviceable parts 
reclaimed by some of the estalrlished agencies. 
In relation to tiat;k-components of Crawler 

Fractors, some of the Government Departments 
have established necessary facilities to do this 
work with the help of speciali.sed eejuipment 
installed for the purpose. Some of the dealers/ 
suppliers of equipment have also set up such 
facilities in certain areas of the (ountry. .Since 
such reclamation process entails good deal of 
economy through conservation of old part.s. 
(with 25% of the cost of spare parts as expendi¬ 
ture on reclamation, one can easily get 50% 
of life of the new parts/componenis), the u.sers 
of equipment .should make it a habit to resort 
to such conservation programme of parts ra¬ 
ther thati keep replacing the old parts by new 
ones when the old ones have been run to, des¬ 
truction. This matter lias been dealt with in 
more details in the Chapter on “.Maintenance 
procedures as a part of the preventive main¬ 
tenance work. 
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8.4.6 Norms of Life and Repair Provision of 
T yres 

In relation to the subject of norms for life 
of equipment and the expenditure on spare 
parts and labour for its repairs, it has also to 
be mentioned that there are certain items of 
parts used in the process of maintenance and 
repair of equipment which are treated indivi¬ 
dually and separately from the integrated ma¬ 
chine units for purposes of accounting of their 
repair costs or even depreciation. By this, the 
reference is to items like tyres and conveyor 
belts etc. 

The item of tyres, in relation to mobile ecpiip- 
ment, is not included for evaluating the co,st 
of equipment. The cost of tyres i.s depreciated 
separately and included in the hourly ii.se rate 
of equipment, wherever .such estimated use rate 
charges are adopted for accounting purposes. 
A separate figure of life of tyres is decided upon 
by e,stimation consistent with the load to be 
carried, the average speed of vehicles, the type 
of surface to be negotiated and above all the 
rolling resistance of the surface over which it 
plies. 

8.4.6.1 Life of tyres 

It is customary to work out the estimated 
life of such tyres based on a number of factors 


as given belotv. 

Factors in Earthmover Tyre Life 

Cii'oup r —■Mainlename includes in flalion 

Excellent ....... II 

Average ....... 1.0 

how 07 

Very bad. q ^ 

Group II — Ataxuniim speeds 

15 KM per hour. 12 

30 KM per hour . . . j q 

45 KM per hour . . . , . , 0.8 

60 KM per hour . . . . , . 0.5 

Group III — Curves 

None . . . . . . , I_ j 

Moderate . . . . , . I_q 

Severe, single wheels . . . . , 0.8 

Severe, dual wheels . . . . . 0.7 

Severe, tandem wheels . , , . . 0,6 


Group IV — Surface 


Show, packed, no road exposed Earth - 


,3.0 

Hard packed earth .... 


1.0 

Soft earth or sand matinained 


1.0 

Gravel road, well maintained, 


0.9 

Soft, earth, some rock 


0.8 

Mud, ordinary . . . . 


0.8 

Gravel road, poorly maintained 


0.7 

Mud, abrasive or with rock 


0..5 

Blasted rock 

Soft coal ...... 


0.9 

Soft shale or limestone .... 


0.7 

Granite, gneiss, tr.ip, ba.salt, hard shale or lime- 


stone ...... 


0.6 

Slate or schist ..... 


0.4 

L.avae, hard surface .... 


0.3 

Obsidian, volc.anic glass, flint 


0.1 

Black top 

Clean, wet ...... 


1.4 

Gold weather .... 


1.2 

Hot weather, 75 to 100°F 


0.8 

Very hot, over 100®F . , . , 


0.5 

Group V— Loads 

Recommended by Tyre and Rim Assn. Full Load 

1.0 

50% underload ..... 


1.2 

20% underload ..... 


1.1 

10% Overload ..... 


1,0 

20% Overload ..... 


0.8 

40% Overlo.ad ..... 


0,5 

Group V'l— Wheel position 

Trailing ...... 


l.O 

Front (non-driving) .... 


0.9 

Driving ...... 



Rear dump ..... 


0.8 

Rear dump tandem .... 


0.7 

Bottom dump ..... 


0,7 

Scraper, self-propelled .... 


0.6 

Group VII.— Grades, Drive fyree only 

Level Firm Surface .... 


1.9 

6%) maximum ..... 


0.9 

10% maximtim ..... 


0.8 

15% maximum ..... 


0.7 

25% maximum ..... 
Loose or slippery surfaee 


0.4 

6% maximum ..... 


0.6 

10% maximum ..... 


0.6 

15% maximum ..... 


0.4 

Group Vm— Miscellaneous conditions and combinations 


Favourable, or counteracting 


1.5 

None ....... 


1.0 

Unfavourable ..... 


0,8 

Very unfavourable , , , 


0.6 





















Following is an example showing how the tyre 
life would be worked out in relation to parti¬ 
cular factors chosen from the above table, as 
applicable for a particular job, where the tyred 
ctpiipmcnt may be in use; — 

Optimum tyre life 6000 hrs. or 100000 KM. 

Example. 

To determine the tyre life with the following 


condition of working; 

I. Maintenance, average.— . . , 1.0 

II. Speed, 4:") KM (maximum) , , 0.8 

III. Curves, moderate . . . , I.O 

IV. Surface, soft earth, some rock . , 0.8 

V. Load, 20% overload .... 0.8 

VI. Wheel position, Driving Bottom Dump 0.7 

VII. Grades, 10% maximum firm surface , 0.8 

VIII. Mlsc. condition, none ... 1.0 


Tyre I.ife— (6000 hrs. or 100000 KM) X 1.0x0.8 X 1 .OX 

0.8x0.8x0.7x0. 8x1.0 
=•1720 hrs, 
or 29000 KM, 

8.4.6.2 DaJa as collected on life of tyres 

The Committee attempted to collect neces¬ 
sary data from different u.sers regarding figures 
of hours of tyre life actually obtained on cer¬ 
tain jobs. Unfortunately, it has not been poissi- 
ble to present a consolidated information in 
thi.s respect. This is mainly due to inadequate 
records maintained by the users of c<|nipment 
regarding tyre life etc. All the same, in rela¬ 
tion to the very few projects, from whom data 
on tyre life could he obtained, the summary 
given in Appendix 8.12 furnishes ihc relevant 
information. 

8.4.6..^) Choice of tyres for increased life 

With the progressive development in design 
of tyres to suit different working conditions 
and job applications, the heavy duty tyres for 
earthmoving machines and other similar heavy 
machines afford the promi.se of longer lives in 
use. The only thing a prospective purcha-scr 
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of equipment is to be judicious about, is to 
make an appropriate choice of the best com¬ 
bination of tread design relevant to particular 
job conditions/applications, extra wear resis¬ 
tant features, if any possible, to be included 
in the design, the spccd.s to be negotiated and 
the ambient temperature conditions under 
which these would be used. Lot of tesearch 
has been made by the original eejuipment manu¬ 
facturers with regard to the type and size of 
the tyres to be used on particular urits of 
machines in specific context of the speeds in¬ 
built into the units and the load to be carried 
thereby. Exteicsive study has also been made 
to withstand the lieat generation aspect in us¬ 
ing such equipment on long haul distances 
over rutted roads and over black-top roads. 
Ihe alnasive nature of certain materials like 
Icon Ore etc., has also been taken iitto account 
to manufacture tyres which would not wear 
out quickly and would cost the least per ton 
of payload carried by the machines. Such at¬ 
tention is necessary in selection of tyres for 
given items of equipment, as is basically neces¬ 
sary for making initial choice of equipment 
of a certain design suitable for the given job. 

8,4.6.4 Repair provision for tyres 

The repair costs of tyres are generally pro¬ 
vided for in the estimates of Itonrly owner¬ 
ship and operating cost of equipment at 15% 
of the cost of tyres over the life-time of the 
tyres.' 

8.5 Summary of observations and recommcri- 
dation,s 

Scanty foreign exchange resources and a late 
Start in indigenous manufacture of construction 
plant and equipment in the countrv, resulted 
in increased dependence for import of equip¬ 
ment—from whereas countries who could offer 
aid loans/credits. riiis afforded re.strictivc 
choice of equipment in various categories. The 
re.sultant lack of standardisation brought in its 
wake a rather unhealthy effect on economy in 
constniction/producdon costs. Except for the 
standard items of equipment of reputed makes, 
the standaid of performance of the imported 
equipment lias not come up to expected kvels. 
To some extent, any developing country has 
to face such situations until even 'a partial de¬ 
gree of self-reliance arid .self sufficiency is built 
up through development of local re.sources. 
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Siirh imports from restricted sources, lasting 
for cojnparativcly shorter periods, could not be 
properly supported, regarding after-sales-service, 
by the foreign principals/agents/dealers/distri¬ 
butors in India. Some of them attempted to or¬ 
ganise thems'dves for such service only after 
being declared as the accredited agents/dealers/ 
distributors. Cionscquently, the itiitial low 
availability of some of these non standard items 
of equipment got further reduced. The utili¬ 
sation of such eijuipraent has been ‘ therefore, 
poor. 

Eventhough, in absence of proper record 
keeping on part of the u.sers of the equipment 
regarding technical perfonnante, cost evalua¬ 
tion and operational data, it i.s difficult to judge 
the economic Hfc figures of machines, the re* 
ported figures of utilisation of equipment from 
the date of firsi commissioning of machines up- 
to November 1970, indicate that the machines 
are kept in use as long a.s these can be made 
lo work. Similar or identical machines have 
docked .7000 to 7000 hrs. in the course of 7 
to 10 years of their operation with some users, 
while with others, the corresponding figures of 
life have been intimated to be 20000 hrs, and 
above ,h; a similar period of time, or a little 
longer. Accepting the principle that intensity 
of use of equipment and the input by way of 
maintenance and repairs into tire machines are 
the two main factors based on which scheduic.s 
for working hours in life of equipment can be 
defmed, recommended figures of life of ma¬ 
chines in this connection, have been ai rived at. 

Information legarding major repairs, and 
field repair costs, including spare parts and 
labour costs, have been made available by a 
few users of equipment only. Based on a broad 
spectrum of analysis of the information so re¬ 
ceived, guidelines have been established indi¬ 
cating scale of provision for spare parts and 
labour costs. These have been further related to 
factors of severity of job conditions. The labour 
costs arc reckoned at 10% to 15% of the cost 
of spare parts. The tables show’ing provision of 
repair charges can, therefore, be conveniently 
used for scaling out the consumption of spare 
parts, corresponding to a span of 2000 to 2.5000 
hrs. operation of the life of the machines. 

In cnnclusion, it can be stated that for tech¬ 
nical evaluation of performance of equipment. 


cost evaluation, cost effectiveness, defect analy¬ 
sis, preventive maintenance methods of impro¬ 
vement etc., it is essential that the users of equip¬ 
ment maintain a proper record of, (i) perfor¬ 
mance of machines; (ii) the expenditure on 
operation, maintenance and repair; and (iii) de¬ 
tails of breakdowns, defects, adjustments, modi¬ 
fications etc., etc. A proper review of these 
records for given periotls of time and on euinu- 
lative basis y^ear after year, would present a 
clear picture to the equipment owner regarding 
economics of use of the machines. This would 
also help 'in introducing methods for improve¬ 
ment of performance in the ineth.ods of use, in 
carrying out any technical modifications in 
different systems of the mathines: and in carry¬ 
ing' out repairs to the required extent for opti¬ 
mum utilisation and production at least cost. 

Recoramsndations 

1. Bulk purclurse of equipment of new makes 
should be resorted to only after (a) proper 
tests and .trials, are, conducted initially on these 
machines by importing a small quantity into 
the country; and (b) the technical modifications 
on tiie design and construction features that 
may be indicated by the tests arc properly 
carried out, 

2. The r'esearch and development orgtmisa- 
tion of the manufacturers of indigenous ecjuip- 
ment, besides making sesearcli for improve¬ 
ments in the design/systems of the machines 
based on experience of the eqnipmcnt users in 
the field, should also make a contiuuous advan¬ 
cement in the technical front to make the ma¬ 
chines more productive at lesser maintenance 
and repair costs. 

3. Unless the items of equi 2 ament selected for 
manufacture are those, which have been pre¬ 
viously in use in the country and whose perfor¬ 
mance has been found to be satisfactory, a proto¬ 
type should he imported for rigorous tests and 
trials for technically evaluating its standard of 
performance before it is accepted for manufac¬ 
ture in the country. Such selection of equip 
ment for indigenous manufacture may be done 
in association with the recommended Standing 
Committee for Equipment Planning. 
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4. Dctei mhiatioa of a schedule for life of 
equipmciii: shcjuld not be primarily related to 
the consideration for accounting of deprecia¬ 
tion costs. Instead it should be related to the 
subject of Equipment Economics. The cumu¬ 
lative costs of depreciation, maintenance and 
repairs over the service life of the machine, 
should be the deciding factor. For this purpose, 
clear records be maintained regarding cost of 
maintenance and repairs. 

j. Repair costs should be classified under one 
head only without making a distinction bet¬ 


ween held repaits/running repairs/minor le- 
pairs and major repairs. 

6. To gauge more accurately llic expected 
costs of repairs to the machine, the machine 
should be broken up into systeins/coiniioncnts 
—power unit, clutch, transmission, hnal drive, 
hydraulic system, electrical system, liraking 
system and wheels/crawl'er tracks, etc. I’he 
anticipated intensity of wear and tear on purls, 
in individual componenis/s\stems, can be sized 
up better by .such analysis. 
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HIRE CHARGES OF EQUIPMENT 


9.1 Need for Hiring out Eqiiipiueiit 

I’he rajjid strides made by the construction . 
industry in undertaking large scale constiuc- 
tion work accoiding to defined time bound 
programmes has made it necessary that indus¬ 
try should keep pace with the uiodeni methods 
and techniques of construction. This has fur¬ 
ther necessitated intensive use of complex and 
sophisticated equipment on the job. Such 
equipment being very expensive in terms of 
initial acquisition cost, it becomes nccessaiy 
to evaluate precisely a.s to how far would it be 
prudent to puichase the required items of 
etpiipmciit lor given jobs under execution 
specially when these are to hrst for short dura¬ 
tions. Most often, recourse is taken to assign 
such jobs of short duration to contractual agen¬ 
cies, unless the required equipment can be made 
readily available for departmental use on that 
job on diversion from some other jobs under 
charge of the same project authoiity or the 
.State where the work is to be executed. Eur- 
ther more, the construction work, besides in¬ 
cluding the items of work where equipment is 
to be departmentally used, also involves other 
items of work generally let out on contract 
basis to the contractors. Some of these items 
may also, however, require the use of some 
machines. In such an event, it becomes essential 
that, if a contractor docs not have tire required 
machines as bis own property and if the mach¬ 
ines are available with the project owning 
authority, or can be arranged to be made 
available by him to the contractor, the mach¬ 
ines are hired out to the contractor. 

Yet in a few other cases, the contract bids arc 
called for clearly based on the understanding 
that departmental machines will be hired out 
to the contractors for doing a given item of 
work within a period of time, which may ex¬ 
tent over 2 to 3 years or even longer. Some 
times, it also happens that inspite of the con¬ 
tractor offering to use his own equipment on 
the job, due to unforeseen breakdowns of/acci¬ 


dents to his machines, he has to obtain on 
rental basis some items of machines from the 
project authorities, if the work is to be com¬ 
pleted according to a pre defined schedule of 
time. 

9,2 Need for Evaluating Hire Charges 

9.2.1 Competitive Bidding by Coni factors 

Under such conditions to attract competitive 
bidding from competent contractors, it becomes 
necessary for the individual prospective bid¬ 
ders to know the equipment costs in relation 
to the time for which these would be required 
to be used on the particular work under bid¬ 
ding. Knowledge of .such costs will provide in¬ 
formation for the intelligent bidding. These 
costs would get related to prices for peiforining 
a unit of work to be done under contract. The 
price of the unit of work, as part of the total 
work to be done will be determined by the 
bidder by his assessment of such production 
in a unit of time. As an example, the contrac¬ 
tor bidding for excavation work would deter- 
mine the hourly production by a given combi¬ 
nation of machines and the corresponding ligure 
of cost of owning and operating that equip¬ 
ment during the same unit of time viz,, an 
hour. 

9.2.2 Assessment of equipment cost by owner 

The owner of equipment on the other hand, 
would be more aptly concerned with the owner¬ 
ship cost of the equipment, annual costs on 
construction equipment taking into account 
the cost items, such as depredation, interest 
and insurance, which accrue even when the 
equipment is not being operated. Further more, 
he also considers the elements of cost charge¬ 
able to an individual unit of equipment for 
servicing, maintenance and repairs including 
repair parts and repair labour. A portion of 
these costs may not look visibly expendable at 
certain stages of life of the machine, when it 
is let out to contractors on rental basis, specially 
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when the equipment is new, but the physical 
wear ajtd tear of the machine in use may cause 
unnecessary expense on this account to arise 
in the subsequent period after the machine has 
been received back from the contractor. To 
account for such a contingency, the equipment 
owner has to so distribute the elements of such 
costs over the life of the machine that through 
uniformly levied or pro rated apportioning of 
expenditure as an hourly charge, he is assured 
of recovering the total amount of expense he 
might incur during the service life of the 
machine. 

Such assessment/evaluation, also helps the 
the owmer of equipment (A Government Depart¬ 
ment) to judge clearly if the rates quoted by 
a contractor, for an item of work on which 
the rented equipment will be used, are rea- 
soiiable. 

Accordingly, therefore, lire equipment owner 
must ;ilso know his equipment costs not only 
on hourly and on annual basis, but for the 
entire span of estimated life of equipment in 
question. 

9.3 Concept of Hoitjly Ownership & Opera¬ 
ting Cost. 

The equipment owner evaluates such equip¬ 
ment costs, on annual basis mainly for the 
convenience of annual accounting oi expendi¬ 
ture according to hnancial years, as also to meet, 
in some cases, the provisions of the fmaiiciai 
rules in relation to Income-Tax Law etc. 
When all the annual equipment expense ele¬ 
ments are so grouped and averaged for a mach¬ 
ine or for a group of like equipment units by 
an hour, the resultant figure of cost is termed 
as “Hourly Ownership and Operating Costs.” 

9.3.1 Elements 

The elements of costs as such arc generally 
classified as: 

1. Depredation. 

2. Direct Costs, 

3. Indirect Costs. 

9.3.2 Depreciation 

The item of depredation is generally used 
to signify the loss in value sustained by a unit 
of equipment due to usage or elapsed time. 
The depredation charge may be based on com¬ 


plete amortisation of the original equipment 
costs, or b) providing for some salvage yalue. 
This wmuld be further tlealt with separately 
under item “Ownership Costs.” 

9.3.3 Direct Cost 

Direct Costs are those chargeable to an indi¬ 
vidual unit of equipment for operation, main¬ 
tenance and repair, and includes such items 
as fuel, lubricants, lepair parts :ind repair 
labour. 

9.3.4 Indirect Costs 

Indirect Costs include a broad category of 
expenses which are incuried for the upkeep 
of the entire equipment and must be charged 
to an individual unit of equipment by some 
method of proratioii. Supervisory and Clerical 
salaries, travel expense, public utility services, 
maintenance of buildings, depreciation of shop 
equipment and office supplies are typical of in¬ 
direct equipment costs. Tiiese may some times 
be dassilied a.s “.Supcrvi..sioii and Overhead 
Charges.” 

9.1 Hourly Owncr.ship & Operating Co.st for 

Accounting Hire Ciiarges 

Another concept of dassilieation of Owner¬ 
ship and Operating Costs involves grouping of 
dements of costs in a manner so that the owner 
of equipment can dearly visualise and assess 
the linandal liability that has to accrue to 
him for keeping tlie ecjuipmcnt in good working 
condition. 

9.4.1 Ownership Expense 

The ownership expense in such a case, in¬ 
cludes the denierits of depiodation costs, inter¬ 
est charges on investment made and repair costs 
as well as any other taxes or storage and ware¬ 
housing diargcs that niay be incurred by him. 
Ill brief, this would cover the cost of maintain¬ 
ing the property/capital equipment to be hired 
out, HO that the normal requirement of recover¬ 
ing the cost of equipment by the end of its 
economic life cun be properly met with. 

9.4.2 Operating Expense 

I’he elements of costs inddcntal to running 
and maintenance of the machines—including 
operational labour, operational supplies, main¬ 
tenance supplies (but without repairs due to 
normal wear and tear), and cost of any other 
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sundry items used in the process, are listed un¬ 
der Operating Costs”, T he details in this 
respect have been elaborated in Chapter 13. 

9.4.3 Proralion of the Expenses 

Proration of annual otvner.ship and operating 
costs on. hourly basis in relation to particular 
items of machines to be let out on rental basis, 
then makes a part of the hourly' hire charges 
of equipment. 

The Indirect Costs or .Supervision and Over¬ 
head Charges, similarly proiatcd on hourly 
basis, when integrated ivitii hourly ownership 
and operating costs, make the figure of lire char¬ 
ges of equipment. 

9.5 Existing System of Hire Charges 

9.5.1 Collection of data 

The Committee, in the course of their deli¬ 
berations on this sulqect, have collected data 
Iroin various Govcrnnicnt Departments, Pub¬ 
lic Sector Undertakings and Project Authorities 
to verify details ol the prevailing practice in 
assessnicnt of rental rates or hire charges for 
equipment. T he details as collected in this res¬ 
pect, aie given in Appendix 9.1. 

9.5.2 Observation 

\ study of the details given in that Appendix 
dearly re'.eals that there is no uniformity in 
the method of assessment of the basis elements 
of costs—ownership and opeiating cost, in the 
rate structure of hire charges adopted by va¬ 
rious users of equipment. Some of the project 
authorities go b\- the stipuIation.s in the State 
PWD Manual which defines the hire chargc.s 
at a ccriain percentage .Hgiire of the market 
v alue of the machine per month. In other cases, 
the hire charges are worked out to include the 
elements of cost relating to ownership of equip¬ 
ment and running and maintenaute of equip¬ 
ment. Overhead, supervision and establish¬ 
ment charges are also levied on different pat¬ 
terns sLiitijig the convenience of the project 
authorities, or Government Departments, 

fi.G Uniform Basis for As.sessmcnt of Hire 
Charges 

In order to provide a uniform basis for assess¬ 
ment of the element of tosts that should be in¬ 
cluded in the rate struciure of hire charges 


for equipment, the following items would be 
important;— 

1. Depreciation. 

2. Interest Charges, on average annual invest¬ 

ment. 

.3. Repair Costs. 

4. Operational Labour Charges. 

5. Cost of Fuel, Lubricants and greases, 

6. Maintenance Labour cost. 

7. Cost of miscellaucous/suudry items. 

8. Overhead and supervi.sion costs, 

9.6.1 Depreciation 

9.6.LI Concept of Depreciation 

Depreciation is the loss in value of the mach¬ 
ine or other property with time. It is deter¬ 
mined from total tost, salvage value and econo¬ 
mic life. Total cost is tiie sum of the purchase 
price, shipping and freight charges from place 
of purchase to purchasci’s warehouse, costs of 
assembly and erection, and taxes, if any. The 
salvage value is the minimum strap value that 
may be expected when the machine is comple¬ 
tely dhearded and disposed of. Economic life 
is determined eonvcntionally as the number of 
houns in operation of the machine in its life 
time. 

9.6.1.2 Methods of computing depreciation 

Depreciation may be computed by .Straight- 
line Method, Constant-ratio (The Declining 
Balance Method), Sonie-of-the-ycars-digit Me¬ 
thod, or Service Outputs Method. 

9.6.1.3 Declining Balance Method utisuitable for 
accounting of hire charges 

A Contractor, in the event of owning his 
equipment for deployment on a given job, 
would account for all such costs by wav of 
ownership and operating expenses of the mach¬ 
ines, in the manner warranted by the Income- 
Tax Rules. He would, accordingly, have the 
choice of adopting a Declining Balance 
Method of depreciation, when the amount of 
depreciation of equipment to be accounted for 
year after year, in the progressive operational 
life of ccpiipment, would vary from year to 
year. Hence, for hire charges purposes, this 
would not be too aptly suited for evaluating 
the element of depreciation cost. 
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,9.6.1.4 Depreciation for accounting of hire 
charges 

The Straight-line Method eonsi.sts simply of 
dividing the total cost (Salvage value is not 
considered for equipment given on hire), by 
the estimated life of the machine. This probably 
is by far, the most commonly used method of 
computing depreciation, specially when simpli¬ 
city of accounting- alone is the main objective 
in view and keeping a separate set of books/ 
accounts for individual machines is to be avoid¬ 
ed. While in relation to equipment in use with 
Government Departments, the merits and de¬ 
merits of different methods of depreciation will 
be dealt with separately in Chaupter 13 “Ac¬ 
counting for the ownership and operating cost 
per plant hour”, for purposes of fixing a uni¬ 
form procedure for hire charges of equipment, 
the Straight-line Method will be used. 

9.6.1.5 Fixation of minimum charges to safe¬ 
guard against under-utilisalion 

In relation to loaning of equipment on hire 
charges basis to contractors, certain specific si¬ 
tuations have to be taken into consideration. If 
the hire charges arc fixed on per hour basis, 
there is a chance of the machine being under¬ 
utilised by the contractor with the reasoning 
that the hire charges would be paid for the 
actual hours the machine will be in operation 
during the period of hire. In such a case, since 
the deprcc:iation would continue to accrue to 
the owner of equipment during the idle period 
due to under-utilisation, to safeguard against 
such under-utilisation, it is consideted to fix 
basic minimum charges for diflerent jacriods of 
loan of equipment on hire charges as follows:— 

1. Annual basis, corresponding to 2000 hrs. 

per year as a minimum charge. 

2. Monthly basis, corresponding to 250 hrs. 

as a minimum charge. 

3. Weekly basis, corresponding to 60 hrs. as 

a minimum charge; and 

4. Daily basis, corresponding to 10 hrs. as 

a minimum charge. 

9.6.1.6 Safeguard against the burden of idle¬ 
time depreciation 

Further more, if a machine is given on rental 
basis for a period of one month, whereafter, 
the machine is returned to the storage yard 
and keeps idle for an assumed period of two 


month.s, whereafter again it is rented out to 
anothcT' contractor for a period of three months, 
the depreciation wmuld continue to accrue to 
the owner of the equipment even during the idle¬ 
time period. Hence, with regard to the element 
of depreciation, certain safeguards have to be 
provided in the rate structure of hire charges, 
so that the owner of equipment does not have 
to bear the burden of the costs of depreciation 
for the long periods of idle time. 

Thei'e are many conventional practices to 
provide for additional charges in the rate struc¬ 
ture of hire rharges to safeguard against such 
burdens of idle-time depreciation oir the owner 
of the equipment. This has to be partially achi¬ 
eved by considering the life-span of ecpiipment 
at a slightly low'cr figure than what is actually 
achieved and corrsidered in the Chapter 13 
“Accounting for Owrtcrship and Oirerating 
Costs”. 

Further, the possibility of idle-time rvill be 
more in case of hiring out the cc[uipment on 
hourlx basis than the hiring on daily basis aird 
in case of hiring out on daily basis titan the 
hiring on weekly basis and so on. For this pur¬ 
pose, the rental rates for hiring out equipment 
on hourly bads, daily basis, weekly basis and 
monthly basis have to be assessed at certain 
higher figures than the rates for hiring out on 
yearh' basis. The additional hire rates as wmiild 
be charged on monthly, weekly, daily or hourly 
basis, would cover a part of the idle-tinre 
depreciation. 

This classification of rental charges as 
above, will be referred to in a subscciuent por¬ 
tion of this Chapter in relation to OMmership 
expense charges in the hire charges. 

9.6.2 Interest Charges 

The interest charges are to be related to the 
average animal cost of equipmcrit based on 
the life of ecpiipment in number of years—the 
yca’dy life figures being obtained Ijy dividing 
the total life hours of equipment by 2000 hrs. 
per year. 

The average annual cost of equipment is 
determined as follows:— 

n ’ ! ■ 1 

Capital tost of Fquipmcnl X —-- 

2n 

where ‘n’ is the number of years of life of a 
machine. The rate of interest per annum may 



145 


Ik: t;iken at prevalent figures at the time the 
etpiipment is given on hire tharges basis. 

Repairs 

0.6.‘1,1 Aceountiiig of Repair Co.Us 

In general, repair <;o.sts constitute certain 
unknown I'actors in the equations of the rental 
cost and economic hfe, d'he repair costs keep 
increasing year after year with the progressive 
ageing of the machine, klowever, since these 
costs have a vital hearing on the economic life 
of a unit, these also have to he so accounted for 
that the owner of etpiiipirient docs not sustain 
a loss even if the ecpiipment is let out ou hire 
f.hargcs basis to contractors for short periods. 
Here again, it is considered diliicult to put a 
sliding scale for charging the element of cost 
of reapirs which may keep increasing as. the age 
of the machine increases, 'f'hc only possible 
way to simplify [he method of evaluation of 
repair costs to he included in the rental charges 
would be to consider the overall span of life 
of the machine in number of hours, and deter¬ 
mine the hourly charge by dividing the total 
repair costs for the life time by the total life 
hours. 

9.(if).2 Scaling of Repair Cost 

The total repair costs for the life of a mach¬ 
ine would, however, have to Ite scaled out pro¬ 
perly, keeping in view, the type of activity to 
he perlotmcd by the machine, the job condi¬ 
tions and the situation where it will work and 
oihcr cotisiderations, as explained and defined 
in Hhapler 8, 

0,6.4 Ottoiership Cost 


Daily basis . . . . 1.6 X pel hr. 

Hourly basis . . . . 1.7 X per Iir. 

If ‘Y’ be the repair chatges of etpiipmcnt pet- 
hour, the ovvnership expenses for renting out 
eejuipment on dif}'ei-ent basis will be as follows: 

Yearly ba.sis .... X-pY 

Monthly basis . . l,2X-i-Y 

Weekly basis . . . 1.4X-j- Y 

Daily'basis .... 1.6X-I-Y 

Hourly basts . . . .1.7 X-|-Y 

In case the equipment wfirks for longer dura¬ 
tion—more than the minimum hours referred 
to in para 0.6.1.6 preceding, the carge for 
additional hours would be ou pro-rata basis 
at the r;ites mentioned for the corresponding 
periods. 

9.6.4.2 Evahmtion of Ownership Cost 

The ownership cost per year can be evaluated 
from the following formula for detcnniniiig 
the ownership element of the hire charges 
on yearly basis, monthly hasis/weckly basis/ 
daily basis/hourly basis: 

‘C 1)C the Capital Cost of equipment in 
Rupees excluding cost of tyres, if any 

‘H’ l)c the life of equipment in hours. 

‘n’ be the number of years of life of etjuip- 
ment. 

T be the Rate of Interrest Cfiarges per year. 

‘R’ lx; the factf)r of cost of equipment as re¬ 
pair charges during the life time (in¬ 
cluding price escalation and obsoles¬ 
cence factor on cost of spai'e parl.s). 

Ownership Cost per year 

C 

Do-preciatioii pi'r year . . — — 


0.6.4.1 Ownership Charges—relationship With 
rental basis 

Referring back to the conventional classifi¬ 
cation of periods for letting out ecjuipntent on 
rental basis to contractors, as referred to in 
paras 0,6.1 and 9.6.1,6 it may Ire indicated that 
if, in relation lo a given item of machine loan¬ 
ed out on annual Irasis for a minimum of 2000 
hrs., of work in a year, the Iiourly depreciation 
and interest charges are ‘X’, the corresponding 
figures for hourly rate of depreciation and in¬ 
terest expen.se for renting out equipment on 
monthly, weekly, daily and hourly basis would 
be as follow's:— 



Monthly basi.s 
Weekly basis 

24—2 CW&PC/ND/?.'") 


1.2 X per hr. 

1.4 X per hr. 
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n.6.4.3 Table 

A table indicating the life of equipment in 
hours/yeari5, the rate of anual depreciation, 
the cost of I'epairs for average working condi¬ 
tion inducing escalation and obsolescence fac¬ 
tor on cost of spare parts and the figures of inte¬ 
rest charges at 6% of average antuial invest¬ 
ment, corresponding to the figures of life in 
years of different items of luarhiiies, is given 
at Appendix 9.2, The total covers only 24 items 
of equipment which are generally let out on 
hire to contractors by the project authorities/ 
owners of equipment. 

Should there be any other items to be let 
out on hire charges, the broad outline of eva¬ 
luation of diflerent eiementSi of ownership ex¬ 
pense as given, may be adopted as guide line 
in working out the figures in relation to parti¬ 
cular additional items of machinC:S. 

9.6.,a.l General practice 

9.G.5.1 General practice 

The other main element of cost in the rate 
structure of hire charges is the operational 
costs. These would bear a direct relationship 
to the number of hours of operational of mach¬ 
ines in a given time except for the cost of oper¬ 
ation and maintenance labour employed as 
such staff is paid on monthly basis irrespective 
of the number of hours a machine ran work 
in a given year, or a month. .It is a common 
practice to permit the contractor to incur 
expenditure on this account by himself if the 
machines are given to him on rental basis for 
long duration of lime. It the departmental 
labour is operating the equipment and all 
supplies of fuel and lubricants and greases etc., 
arc made by the department, this charge is 
included in the hire chargc.s figures. This hap¬ 
pens mainly when the equipment is given out 
on hire charges on hourly basis or daily basis 
and in some cases, even on monthly basis. 

9.6.5.2 Evaluation of operational cost 

It is also generally nece.ssary to evaluate 
the cost of operation on hourly basis specially 
W'hen the equipment is hired out on hourly, 
daily or monthly basis. In such a case, the 
elements of cost in operation (items 4 to 8 in 
pai-a 9.6 above), have to be clearly asse.ssed 
and Slimmed up and then di.stributed over the 
figure of anticipated daily/monthly/yearly houns 


The operating cost per hour can be evaluated 
from the following formula. This is for rough 
estimation purposes only. 

F—he the fuel consumption per hour. 

—be the labour charges (Cjpeialion arid 
maintenance per year). 

T—be the cost of tyres in Rupees, 
h'—be the life of tyre.s in. hours. 

V—be the factor for repair charges to tyres 
as a cost of tyre.s. 

n—be the life in number of years. 

H—be the life in mimlrer of hours. 

Operalir^ Cost. 

Tuel Charges per hour . . ~ F 

Lut>ricant and sundry items per 
hour . . . . = 0.33 F 

T.vji 

.Ijaboiir Cost per hr, . - ' ‘jf" 

T 

Tyres, if any . . . ^ ^ TT ' ^ 

1,1! T rT 
Tola! : F-1-0.33 F j—^ 'k-jp +‘p 


9.6.6 Supervision and Overhead Charges 

9.6.6.1 Evaluation 

To meet the expense of supervision, account¬ 
ing and other contingencies arising in the pre¬ 
sence of liaison between the equipment owmer 
and the contractor, to wTom the equipment 
is let out on hire, the expense on this account 
incurred by the equipment owner is to be 
evaluated in terms of an hourly charge by way 
of overhead expense. Thi.s. may vary from 
w’ork to work and from one situation to ano¬ 
ther, depending upon the size of fleet of rnach- 
incs let out on hire or the type of work spread 
on which the machines arc employed. 'Fliis can 
be generally evaluated by the equipment own¬ 
er himself, but as a rough approximation, this 
may vary from 10% to 15% of the total hourly 
owmership and operating expenses. Provision 
for overhead charges must theiefore, be always 
made iii assessing the final rate of hire charges 
to be levied relative to items of equipment 
rented to contractor.s. 

9.6.6.2 Element of cost to be include 

The overhead charges would include the 
wages and other emoluments payable to the 
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staff deputed for supervision and inspection 
etc. of the inachinc.s, as well as the other items 
of expenses generally incurred by the equip¬ 
ment owner in providing transport to such 
stall, the expense on account of residential 
accommodation, water supply, electricity char¬ 
ges, functional benefits, over-time payments 
etc. 


9.6.7.2 Operating Cost 


Operating expensc/lir. 

H= 10,000 

li =5 
r =0.15 
h =2000 


1.33 


Lii 

H 


-f—(1-K) 


9.6.7 Integration of Ownership and Operation¬ 
al Costs on hourly basis 

Considering the elements of costs as above 
by way of ovenership expense and operational 
expense of machines to be let out on hire, the 
following formula may be used for this purpose: 


9.6.7.1 Ownership Cost 

Depreciation and interest 
charges per hour 


H 


r 


t 


1+ 


i(n-(-1) 
200 


^ ...X 

J 




= 1.33 F -f 
i.33r -y 


_L_ i.l.5T 
2000 ''" 2000 

L+1. 15 T 


2000 


9.6.7.3 Ownership & Operating Cost. 


On yearly basi.s 
On Montl’ily basis 
On Weetly basis 
On Daily basis 
On Hourly basis 


X-fY-l-Z 
1.2 X+Y-hZ 
1.4X-I-Y-I-Z 
I.(iX-j-Y-|-Z 
1.7 X -1- y H- 


Repair Charges per hour 


Ownership Cost per = - 
hour 

Substituting the figures H 
of i 

n 
R 


Ownership Cost on yearly 
basis 


Minimum ownership cost 
per yr. 


Minimum ownership cost 
per month 


Minimum Ownership) cost 
per week 


Minimum Ownership cost 
per day 


Minimum Ownership 
cost/hr. 


9.6.7.3 Ownership a- Operating Cost. 

Assuming overhead charges at 12.5% of the 
Ownership charges and the Operating Charges. 


-{‘+'1S5+r} x+y 

= 10,000 
= G 
= 5 
= 1 


I'otal rental charges 

OiiVtarly biisis 
On Monrlily basis . 

On Weekly basis 
On Daily basis 
On Hourly basis 


would be a.s follow.s:— 

. (.125 fX + Y+Z; 

. 1,125 tl.2 X-fY-bZ) 

. 1.125 (1.4 X+Y-fZ) 

. 1.125 tl.G X-f- Y-l-Z) 
. 1.123 (1.7 X-l-y-fZ) 


2.18 C 

10,000 


per hour 


2.18 C 

10,000 


X2000 


2.18C 

5 


= 0.436C 


1.2X 1.18-f 1 

10,000 


Gx 250 


= 0.0604C 


The final equation, as it results from the 
above formula, dearly expresses (he hourly rate 
of ownership and (operating expense. This pro¬ 
vides a ready reckoner for assessment of the 
hourly ownership and opeiating expcn.se ijt 
relation to given items of machines in terms 
of acquisition cost thocof. It is, however, 
pertinciu to mention tliat in working out the 
exact ligures of hire charges the exercise .should 
b ecompleicd as a whole and: the resultant equ¬ 
ation a.s decided above, may be used for rough 
estimation purposes only. 


1.4x1.18-1-! 

"" 10,000 

= 0.015912C 


GX60 


i,6x 1,81 + 1 

~ 10,000 

= 0.002888 


Gx 10 


1.7x 1.18+1 

10,000 ^ 

= 0.0003006 C 


9.7 Terms and Conditions 

In what has been .stated above, in this Chap¬ 
ter, the ba.si.s of framing hire charges for 
equipment has been explained in details. In 
order, however, to safeguard the interests of 
the ecpiipmcnt owner with re.spect to recovery 
of annual equipment costs in full, simultane¬ 
ously providing for likely expenditure on re¬ 
pair and overhaul of equipment, it is most 
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essential that the agrecntcru: to be signed bet¬ 
ween the equipment owning authority and the 
eoiUrtietor who takes it on rental Itasis should 
make clear stipulations with regard to the 
following items: — 

1. Rental I’eriod 

2. Rental Rate Rasi.s 

а. Over-time Rate Basis 

■4. Terms of Payment 

5. Loading- and Freight Charges 

б. Notice o£ Return or Recall 

7. Sub-leasing of Etpiipmeiit 

8. Relocatioji of Etpjipmciit 

9. Repairs and Maintenace 

10. Inspection. 

9.7.1 Owner to Prescribe terms and condilions 

Whereas the equipment owning authority 
would be in the best position to prescribe sui¬ 
table tt:iJiis and conditions in relation to all 
other items listed above, in relation to ‘'Rental 
Rate Basis”, ‘‘Repairs and iMaintenancc” and 
‘‘In.speclion” certain explanation may b,c ttcces- 
sary, if a uiiifottjiity is to be maintained by 
all toncetned letting t)ul equipment on hire 
to contractors. 'Phis is explained in what 
follow's (based on typical provisions made in 
such contiacts in USA; this is for guidance 
only). 

9.7.2 lienlal Hale Basis 

Normal basis of assessment of rental rate has 
been, defined in respect of ‘Ownciship Cost’ 
and ‘Operational Costs’. .Situations have 
however, occasionally arisen -when a contractor, 
having taken equipment on rental basis from 
the project authorities foi long duralions of 
time—2 to 3 years, h;ts contended that he can 
en.surc sustained maintenance and repair of 
ecpiipmcnt for proper efficiency in operation, 
only if the work of repairs to equipment is left 
to him. In such a case, the entire expense on 
repairs to ecpiipmcnt is offered to be borne by 
him. He has accordingly, further suggc,sted tlmt 
the clement of cost on account of repair char¬ 
ges to cejuipment may be taken out of the 
hourly hire charges figure. Whereas in princi¬ 
ple, this is a reasonable demand, but considering 
all other aspects, this may not Ire a profitable 
proposition for the ecjuipmeiit owner to ac¬ 


cept, spcciall) when a jriece of new machine 
is hired out to a contractor and he irses it for 
a peiiod of twx) years or aliout 4000 working 
hours ancl then returns tfic machine to the 
ocpiipinent owner, in such a case, ihc actual 
lepair charges of the equipment as may possi¬ 
bly be incurred by the contractor, may not he 
c:oimiiensuratc with fhe intrin.sic wear and tear 
suifered by the machine during that period. The 
magnitude of repairs that would be aclually 
involved, when the m.:ichine is returned to the 
equipment owner, would be an additional bur¬ 
den to the equipment owner for which he has 
not been properly compensated, if the clement 
of repair chargcs/cost is completely discounted 
from tfie rate structure of hire charges. If, how¬ 
ever, the contractor is reasonably expected to 
use the maeliine for its entire life span, on the 
job he is executing, ilie ecpiipmcnt owner can 
consiclcr this element of co.st to he discounted 
from the rate structure of hire charges. In ac¬ 
tual practice, such a condition can be seldom 
met with; and most often if the contractor lias 
to use up the machine on the work awaidcd 
to him oil contract, he ivoukl opt to own the 
equipment even though the initial expenditure 
on acquisition ol the machine may be incur¬ 
red by the project authoiities. Recovery of the 
cost of equipment in such a case, is made from 
the running bills of the contractor for the given 
items of u'ork. Hence, to avoitl any ambiguities 
in this regard to arise at later date, it is consi¬ 
dered advisable that tlie rate structure of hire 
charges on account of ownership expense should 
include the element of cost on repairs and the 
repairs be carried out liy the equipment owner 
at his own cost periodically. To the extent 
any running repairs are to be carried out by 
the corurtictor, cert,tin amount of rebate could 
lie given to the conti actor, coinmenMiratc with 
the actual expendittirc on tliis actount -wdth 
the knowledge of the cquipmctit owner. 

It is, therefore, considered essential that in 
inviting bids from the contractors for given 
items of work where the departmental machines 
would be let out on hire charges, the Rental 
Rates relative to ptit Licul.ir items of machines 
must be clearly meutioued in the nuliec invit¬ 
ing tenders for tlie giv.en items of woiks. Un¬ 
less this is done, unending disputes arid con¬ 
troversies arise in the matter of assessment of 
recoveries to be made from the contractors. 
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9.7.3. Jiepairs & rnainlournce 

J he lessor is gcnev.illy required to supply the 
ecjuipmciu in good operating eondition. The 
lessee acknowledge.s by signing the contract 
that he accepts the ec|iiipineju as being in good 
operating eondition. Lessee also is to agree that 
he will pay extra all cersts of repairs fluting the 
lental period, including all labour, inateiiahs, 
parts and other items, except for normal wear 
and tear. 


and maintenance of the equipment so that re¬ 
covery of rental charges is also facilitated. 

A set of proformae that may be i)iesciibed for 
this purpose arc the following ;— 

1. Daily report of ojrraation of equipment 
given on hire. 

2. Daily report of repair can led out to 
equipment given on hire. 


Normal wear and tear is defined as use of the 
equipment under pcriiiai tvorking conditions 
with tpialilied personnel providing proper oper¬ 
ation, jiiainteiiance and .service. If repairs ex¬ 
ceeding the normal wear and tear are neces¬ 
sary upon return of the equipment, the lessor 
is authorised to make sueh repairs and bill the 
lessee. The le-sscc agrees not to cover, alter, 
substitute or remove any identifying insignia 
displayed on the equipment. Lessee will not 
permit equipment to be abused, overloaded 
are used beyond its capacity. 

9.7.1 Inspection 

Bclorc taking over the etpiipmcnt on rental 
Irasis, the lessee may like t(t inspect the equip¬ 
ment. If such inspection is not done by him 
as a part}' to the agreement, but he deputes 
ail agent to cany out the same, to the cost of 
such inspection will be Irmiie by the lessee. In 
any case, it would be incuiiibcnt on the lessor 
to supply the equipment in good order' and 
if, in the course of sueh ins[.)ectiori, airy dcfici- 
eircies on repairs get indicated in order to put 
the machine in good workin gorcler, these 
could be made good or carried out by the lessor 
prior to handing over ihe machine to the 
lessee. 


3. Daily maintenance repott. 

Appendix 9.,3.1 to 9,3.3 indicates these speci¬ 
men forms. 

9.8 Summary of Obsenatiorrs and Recom¬ 
mendations 

The number of private agencies/contractors 
in the country, who own the equipment for 
construction works, is very small. An average 
contractor docs not cheerfully accept the idea 
of making huge inve.stments in capital equip¬ 
ment in view of ihc uii'ertaiiiity of the future 
potential ot work oit which he may use such 
equipinciit. Hence, most of tlie coniraetors look 
forward to taking equipment on hire charges 
from Goveirimcm agencies fo- whom the} have 
to work. 


In letting out tlie machines on hire charges 
to contractors, the eejuipment owner feels con¬ 
cerned with recovery of inve,stmcnt costs—capi¬ 
tal cost of ecitiipmem, interest chaiges and the 
repair costs at least in proptrrtion to the time of 
use of equipment. The contracts for hire charges 
of equipment, unless arc govetned by pre-de- 
lined commercial or contractual terms and con¬ 
ditions, generally raise un-ending disputes 
between the lessor and the lessee. 


On the other hand, the lessor will have the 
right at any time, to inspect his own equipment 
and will be given free access to it as well as 
lire necessary facilities to accomplish the ins- 
jaeclion. 

9.7,5 Colleclion of Data 

As an important part of the inspection, will 
Ire the collection of data in relation to hours 
ot operation of equipment, fuel censumption, 
lubricant consumption and the visible wear and 
tear of the parts/components of the machine, 
the lessor may devi.se certain proformae for 
repotting upon the operational performance 


Since repair costs are generally heavy and 
indeterminate, he attempts to provide safeguards 
at least for the cost that may accrue to him 
ill restoring the equipment to good working 
order after its return by the contractor, while 
the contractor may attempt to make the maxi¬ 
mum use of equipment with eoraparatively lesser 
input on maintenance and repairs. Hence, the 
equipment owner has to so construct the rate 
structure of hire ehat'gc.s, that no loss is in¬ 
curred in the pioee.ss of liiiing out of equiji- 
ment. 

Since even the identical items let out to the 
contractors may not have the same initial 



purchase price or acquisition cost figures, it 
is difficult to prescribe a rate of hire char¬ 
ges for given items of equipment as a standard 
for reference tiy all equipment owners/contrac¬ 
tors. At best the uniformity in the elements 
of eosts in the fdie-charges rate-stractnre, and 
the rate of asscssutent of each, can be prescribed. 

R eco rn ti i cn d a t i o)is 

1. The rental rates or liire charges of earth- 
moving and construction equipment should be 
assessed at a uniform basis by the Covernment 
Departments in the country and the following 
elements of costs should be considered for this 
purpose, 

(i) Rate of depreciation; 

(ii) fnterest Charges; 

(iii) Repail' costs; 

(iv) Operational labour charges; 

(v) Cost of fuel, lubricants, greases etc; 

(vi) Maintenanf'e labour cost; 

(vii) Ciost of sundry items; 

(viii) Overheads and supervision charges. 


2. Straight line Method of Depreciation should 
be adopted for calculating the hire charges. No 
salvage value is to be considered in such cases. 

3. To safeguard against idle dejneciation due 
to underutilisation of machines given on hire, 
basic iiiinimmn cfiarges for defined periods of 
loan of equipment should be fixed, 

4. To safeguard against the burden of idle 
depreciation due to machines lying idle for 
certain periods without being given on rent, the 
following practice should be adopted to provide 
for the additiunal charges:— 

(i) The life of equipment be fixed at a 
slightly lower figure lhan the normal 
schedules for departmental machines. 

(ii) 'I'he rental rates of hourly basis, daily 
basis, weekly basis, montfily basis, should 
be asse.ssed at a slightly higher figure. 

(iii) The rate of higher charges for specified 
items of equipment and the conditions 
of contract should be clearly mentioned 
in the notice inviting tenders for work 
by the contractors where departmental 
equipment will be hired out to them. 



CHAPTER 10 


MAINTENANCE PROCEDURES 


10.1 Definition 

Briefly speaking, maintenance is the function 
of keeping a commodity, a structure, an inte¬ 
grated assembly/component, or a product, in 
its original form, so that its functional pro¬ 
perties do not deteriorate to a point where 
it may involve hazards due to its growing 
unsafe or result in loss in productive capabi¬ 
lity thereof, if it is used for production. 

10.2 Functions of Maintenance 

The functions of maintenance can Ire sum¬ 
marised colloquially in three words, “SEE, 
OBSERVE AND SEIZE’’. The importance of 
each letter in these three trords integrate some 
of the important functions of maintenance 
engineering. The functions connoted by each 
letter of the.se words may be summarised as 
follows: — 

Systems Planning, and its 
Effective implementation 
Economically, to 
Obviate 

Breakdowns through proper 
Selection of good equipment with good 
Engineering design features; and 
Record Keeping, their 
Valuation entailing 
Expedition to timely action, and 

Stimulating 

Effective management; and 
Inspection with 
Zeal and 
Efficiency. 

The integration of all the factors, as above, 
in the above slogan, is the crux of the main¬ 
tenance engineering problems, where manage¬ 
ment is directly involved to manage optimum 
utilisation, maximum productivity, least down 
time and minimum cost. 

Seeing things with a keen eye, observing the 
results of performance through vigorous ins¬ 


pections and analysis of record.s and getting 
seized of the seriousness of the situation in case 
the observations point towards serious causes 
for brcakdotvns and downtime of the Uiachinc, 
would largely define the responsibility devolv¬ 
ing upon those who arc assigned the task of 
maintenance relative to given equipment or 
plant. 

10.,” Types of Maintenance 

Basically maintenance can be classified under 
the following 3 categories:—■ 

1. Scheduled maintenance. 

2. Preventive maintenance. 

3. Breakdou'n maintenance. 

Before going into the functional aspects of 
the above maintenance procedure, it is neces¬ 
sary to summarise the present procedure adopt¬ 
ed by different users, the details of the func¬ 
tion of various types of maintenance will be 
discussed in the later portion of the Chapter. 

10.4 Pvlaintenance Procedure as Adopted by 
the Different Users. 

The word ‘Maintenance’, as is generally un¬ 
derstood in relation to most of the items of 
construction plant and ecpiipment, is taken 
to imply that a prescribed and scheduled 
maintenance drill, laid down in the form of a pro¬ 
gramme, a chart and specification, be followed, 
in respect of the particular grades of oils and 
greases to be used, the points of lubrication to 
be attended, the period of intervals at which 
repetitive greasing or lubrication or oil changes 
have to be carried out, or replacement of 
filters etc., is to be made. The direct bene¬ 
fits accruing from maintenance work generally^ 
or the co.st saving implications of such main¬ 
tenance, are not comprehensively understood. 
After all, maintence helps reducing breakdowns 
in equipment, and consequcntlv helps reduc¬ 
ing downtime costs, besides increasing the pro¬ 
duction by the available ec]uipment through 
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its optimum utilisation. Hence, the amount 
of investment in maintenance of equij)meiit, 
whether by way of personnel who would per¬ 
form this work, or the facilities that would 
make the personnel do it appropriately, would 
pay much larger dividends in comparison to 
such investment. 

It has also been observed by tlie Committee 
that mo.st of the users of equipment are given 
to the practice of breakdown maintenance 
only. Attention is paid to the repairs of the 
machine as soon as it is laid off due to some 
or other trouble or a breakdown. The f)io- 
verbial principle of “A stitch in time, saves 
nirre”, is seldom followed by large cross section 
of the users of equipment. 

10.4.1 Rfisponsibihly in Maintenance 

There is no doubt that the programme of 
maintenance based on the charts and the 
specificiitions for periodical attention, Irecorncs 
a routine affair with those who are assigned 
with this work; but unfortunately, more often, 
it gets to be a routine of a type, where the 
person in charge of the maintenance work, 
reduces his responsibility to the task of putting 
only tick mark.s in token of attention having 
lieen paid to specified items of maintenance 
work defined in the charts or specifications. 
Many a time this is done even by sitting in a 
cabin based on the assurance given by lower 
staff that the work has been done. With such 
a routine very little initiative is exerei.scd by 
the maintenance personnel in the direction of 
preventive measnre.s to be taken to avoid 
mechanical breakdowns in the equipment. 
They are forgetful of the importance of the 
proverb “Prevention is better than cure”. If 
the cost saving implications of maintenance are 
to be clearly understood, the maintenance per¬ 
sonnel are to clearly comprehend that it i.s 
‘Preventive Maintenance’, which is to be carried 
out in a more rigorous manner than the pres¬ 
cribed or schedule maintenance liased on pre¬ 
define (Icharts or specifications. 

10.4.2 Work assigned to Junior Personnel 

The general observation of the Committee 
wit hregard to maintenance work done by the 
users of equipment is tliat, while the pres¬ 
cribed maintenance schedules relative to indi¬ 
vidual makes and models of machines are 
prepared properly, the work is actually assign¬ 


ed to a team of junior personnel most often 
mechanics only. 'I'he general level of intelli- 
gcnce/skill of mechanics being w'hat it is, they 
follow the routine of maintenance work to 
the extent of dispensing fuel and lubricants, 
greasing some of the points or checking up 
the tyre pressure etc. They are not mindful 
of the importance of other aspect.? of main¬ 
tenance work, namely, adjustments in various 
'systems, functioning of tfie various systems, 
the condition of mechanical systems on the 
machine. 

The mechanics who are responsible for 
maintenance work, do not always observe whe¬ 
ther grease is passing through the grease 
nipples. They are satisfied with the ta.sk being 
done to the extent that they pump the grease- 
gun a given number of times, at a given greas¬ 
ing point and then forget about the rest of 
the involvemetit in particular reference to the 
effectiveness of siicli maintenance. It is general¬ 
ly indicated that the routine maintenance 
work does not include these items for proper 
attention. While there may be no doubt, that 
more meticulous care has to be taken for 
giving attention to most of these items, besicles 
the routine lubrication, at periodical intervals 
only, it is to be stressed that with a view to 
obviating the chances of early breakdowrrs on 
equipment, the general condition of the 
machine has to be ob.served with a keen eye 
through inspection by one of the .senior per¬ 
sons in charge of the maintenance team even 
when the macliine comes for routine mainte¬ 
nance. Such keen observations by a senior main¬ 
tenance supervisor/inspccior will go a long 
way to reduce the incidence of breakdowns. 

10.4 .Unhygienic Conditions 

One of the most important factors to be 
taken into account for even the routine main¬ 
tenance is that of ‘Cleanliness’. The condi¬ 
tions around the area where the maintenance 
work is performed and the condition of the 
servicing equipment, including containers used 
for dispensing oils and lubricants, make a lot 
of difference in the eft'cctivenes.s of maintenance 
of machines. Most often we run the hazard 
of introducing foreign materials, grit and dirt 
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into various lubrication system if the cleanli¬ 
ness conditions do not prevail. The Com¬ 
mittee have observed with sadnes.s, the pre¬ 
sence of such unhygienic conditions in many 
places during their visits to a number o£ work 
sites where the equipment was under main¬ 
tenance. 

10.4.4 Improper Arronimodatiori for Mainte¬ 
nance Work 

Another point of observation relate.s to cover¬ 
ed accommodation lor maintenance wwk. 
Whereas roof accommodation is provided by 
way of sheds etc., for maintenance of machines, 
the floors tinder these sheds are not pucca and 
most of the times mud and dirt removed from 
the machine gets piled up on the floor and 
removed only at long intervals of time. Even 
the storage of POL items is under very untidy 
conditions. The prescrihed practice of u.sing 
vohitne pumps, semirotary pumps and oil pumps 
on top of the drums containing lubricants, is 
not followed. 

10.4..a Operator’s Inspection 

The Operator of the machine rvho has the 
proper sense of feel, regarding performance of 
equipment, is seldom made a partner in the 
maintenance work. In fact, the Operator is 
in most advantageous position to place into 
practice the six points of preventive mainte¬ 
nance : 

1. Execution of the maintenance pro¬ 
gramme, 

2. Visual and instrument check. 

.3. Feeling (heat supported by measure¬ 
ment). 

4. Lubrication. 

5. Cleanliness. 

fi. Adjusting. 

The Operator is the man who sense the 
possibilities of future trouble on a machine. 
His inspection reveals small problems. These 
can be corrected before costh’ repairs become 
mandatory. The operator’s inspection is at 
the heart of any good maintenance plans. 
Rased on his report, .systematic inspection pre¬ 
vents premature breakdown and accident. It 
is, therefore, of paramount importance that the 
operators must be made partners in the main¬ 
tenance programme. 
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10.4.6 Inadequate Training Programme for 
Maintenance Staff 

Ehe Committee did not come across any 
training programme for maintenance staff at 
most of the places. It is necessary to impart 
basic education to the maintenance crew re¬ 
garding .type.s and grades of luhricants to be 
ii.sed on particular machines working on the 
project, as also the proper maintenance drill 
to be followed besides the routine and pres¬ 
cribed maititenaiice illustrations in ciiarts and 
specifications. Tlhe only way of imparting 
this education, as adopted by some of the 
users of equipment is the preparation of speci¬ 
fications of lubricant,s, the intervals of change 
of filters, the intervals of change of engine oil, 
hydraulic oil, final drive oil, transmission oil 
etc., and display these on painted black hoards. 
While it may be admitted, that an average 
maintenance mechanic would lie supposed to 
refer to ihese blackboard specifications while 
dispensing lubricants or greases to partietdar 
makes and models of machines, most often, the 
available lubricants being different from what 
is indicated on the black-boards, there is possi¬ 
bility of a mix-up in the grades of oils to be 
used on different items of a machine. Cases 
are not rare wthen use of wrong oils on diffe¬ 
rent systems of machines caused serious troubles 
and also serious damage to equipment. It is 
only through ‘in-service’ training programmes 
that a better climate can be created for [)roj)er 
maintenance programmes. 

10.4.7 Use of Unskilled Personnel rn Main¬ 
tenance Work 

It has also been observed by the Committee 
that far too many people arc employed on 
maintenance work. Besides a host of mecha¬ 
nics, a large number of helpers arc also put on 
the job. This results in wasteful expenditure 
on the maintenance cost of m-nchines, besides 
causing inapt attention to the particular work 
to be done by the maintenance team. 

10.4.8 Cleanliness of Machines 

Another important a.spect of maintenance 
work for such equipment is the occasional 
steam bath to be given to thetn, or the pres- 
suri.sed water jet cleaning thereof. It was 
only in rare cases that the Committee came 
across such equipment being available for steam 
cleaning of nnachines, Pressurised water-jet 
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arrangement for eleaning was of course, availa¬ 
ble at a number of places; but the frequency 
at which the machines were subjected to the 
cleaning exercise was rather small. In fact, 
the Committee observed that on some of the 
jobs where dusty conditions prevail due to the 
type of material being handled or the type of 
duty being performed bv the machines, and 
tvith the machines Ijcing located at somewliat 
higher altitudes in humid conditions, the over¬ 
heating of machines, or premature breakdowns 
due to heating etc., made the otvners of equip¬ 
ment discard the equipment at rather short 
intervals in the life of the machines. The 
dust had almost got caked on the exposed 
surfaces of the machines getting mixed up 
with lubricants and naturally, therefore, the 
machines could not have been expected to per 
form any belter. Opposed to this, at one of 
the locations, the machines w’orking under 
identical conditions, were pleasantly tidy and 
clean. They had the steam jennies in use with 
them; and they had made a religious practice 
to giving the machines a steam hath once a 
week. Most often it was at 100-hr. mainte¬ 
nance time that such treatment wuis given to 
the machine. The life of tlie machines at that 
work-site was over 2 times the life obtained 
at other locations. The dividends paid Itv 
this little attention to a minor maintenance 
exercise, are very evident to be over-emphasised. 

10.1.9 Worktng Conditions 

As already stated above, the general under¬ 
standing of the word ‘Maintenance' limited to 
the field of attention to the tnachines only. 
Lack of comprehension of the important aspects 
of this work, as illustrated above apart, the 
basic understanding regarding condition in 
which tlic machines have to w'ork (and these 
generally contribute to early breakdowms, up¬ 
setting of adjustments or make the operation 
of the ecjuiprneni hazardous and unsafe), is 
another important factor. This would speci¬ 
fically start from the maintenance of the haul 
road.s to be negotiated by most of the equip¬ 
ment or the maintenance of the borrow pits, 
and the (ill area in so far as the working of 
excavators, tractors and dumpets is concerned. 
Heic is where the basic science of earthmoving 
gets involved. Increased rolling icsistunee due 
to had surface of haul roads, soft surfaces eaus- 
ing penetration of tyres and corresponding in¬ 
crease in rolling resistance, sharp bends and 


curves, or steep gradients which cause loss in 
speed and power, the rutted surface which 
put a curb with the speed of the units besides 
causing greater amount of tvear to the rubber 
on the tyre .surface, the extra w'ct conditions 
some times, which tausc slippage of tyres and 
the resultant wear and tear and loss of tractive 
effort in the machine are some of the points 
which cumulatively cause heavy loss liuough 
reduced production and cpiicker wear on 
various parts and components of the machine. 
It is uitfortunate that very little attention is 
paid to this aspect of the work—haul road 
maintenance, by a large number of users of 
equipment. Here again, of course, there are 
exceptions where model set up have been ob¬ 
served by the Committee during their visits to 
project work.s; but by and large, this is one 
area, where lot of improvement in maintenance 
work is ucces-sary. d’o quoic one solitary case, 
which has come to the notice of the Committee, 
the total number of hours worked by the 
graders on a project, accounted to one hour 
per day, wlicn equipment tvonlt Rs. S to Rs. 
10 crores was in use on the project, with the 
total number of machines over 100. The 
gradients to ho ticgotiated by (he machines on 
that location were also very steep and due to 
roads not Iteing maintained properly dust 
clouds were raised wdienever the machine passed 
certain areas. No w'onder, the ov'erall utilisa¬ 
tion of eqtu'pmenf under such conditions, was 
low. 

10.4.10 Model Set-up 

Opposed to this, the Committee did come 
across model set ups wdrere pressurised greas¬ 
ing, with proper .servicing equipment installed 
under covered accommodation w'ith. jmcca 
floors could he seen. Besides this, the persons 
in charge of the maintenance did meticulously 
observe the effectiveness of. maintenance. He 
did maintain a proper record of all [mints of 
.attention, including adjustments, cleanline.ss, 
observations regarding condition of the com¬ 
ponents and assemblies, leakages of oil, loose- 
nc.ss of bolts etc. It was only on these few users’ 
work-sites and maintenance sheds where such 
reporting system by the operators could he 
seen, though to a partial extent, 
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i().5 Scheduled Maintenance 

'Ibis can generally be taken as the niainte- 
nance programme prescribed by the manui'ac- 
turers laying down a schedule l:or greasing, 
lubricating, changing oil, cleaning ol machines 
etc. 

Such maintenance work is generally carried 
out by a team ol service gang in the field unit 
during the operating shifts, in between the 
operating shift or after the operating shifts as 
the case may be. 

10.5.1 Dislribul ion of Maintenance Work at 
Worksite. 

At the worksites if each set of service equip¬ 
ment has a team of only live men, including 
one foreman or chargeman in charge of the 
maintenance work, the work of maintenance 
can be done very effectively. While chargeman 
or foreman would make general observations 
and notes regarding condition of the machine 
in specific context of adjustments based on 
operators’ report, cleanliness, loos€ii<;ss of bolts 
etc., one person from the team could attend to 
the engine or power unit, the second one for 
greasing of the points on the non-engine side, 
the ;5rd one to check up tlie tyres or uirder- 
carriage on the machine, while the fourth 
may check up the water in the cooling system 
and the level of oils in various other systems 
etc. As far as possible, except for the crew 
who have to handle material, the use of helpers 
may be avoided. This would help in establish¬ 
ing a better standard of maiiitcnance due to 
better level of intelligence and skill on part of 
the mechanics employed for maintenance work. 
The expenditure on such trained mechanics for 
maiirtenance work will be comparatively lesser 
as a total, w'hen compared to the wages of the 
entire staff on maintenance work, including a 
host of helpers. 

10.5.2 Uae of Mobile Servicing Units 

On jobs where the number of machines em¬ 
ployed is fairly large, or the equipment spread 
is wdde and the maintenance of machines is 
to be clone every shift, it is necessary to have 
mobile service units for such maintenance 
W'ork. These mobile service units cither on 
wheels, or skid mounted, are placed at suita¬ 
ble locations on the haul roads, Each machijae 
is in turn stopped at such sctvice points while 


it is returning from the fill area, after dump¬ 
ing load. Elere again, a team of five persons, 
including a senior person—chargeman or 
foreman, is in charge of the maintenance work. 

It normally takes 10 to 15 minutes oidy for 
the maintenance work to be done on one 
machine with a mobile service unit. In fact, 
if this work is properly organised, it may not 
take more than 5 to 7 minutes to service a 
machine, by way of shift maintenance work. 
'Ehe time taken, however, is commensurate 
with the skill on part of the persons engaged 
on the maintenance work. Here again, the 
story to be told by the operator regarding 
performance of tlie machine, is to be properly 
heard by the chargeman, or foreman and taken 
note of with judicious observation and assess¬ 
ment. 

10.5.3 Maintenance of Crawler Equipment 

Maintenance of motori,scd ecpiipment, where 
large fleets of such equipment arc in use, is 
generally done 1jy mobile/skid mounted ser¬ 
vice units positioned at suitable placed on the 
hard roads. However, in respect of crawler 
mounted et|uipmcnt—crawler tractors and ex¬ 
cavators etc., the servicing is to be done by 
taking the service units to the machines 
wherever they are located. In case truck- 
mounted service units arc in use and the work 
pattern, shift-wise, is such as would permit 
movement of these mobile uiuts to the crawler- 
mounted equipment, these could be used for 
servicing of those crawder mounted machines 
as well. Where however, round-the-clock work 
is g'oitig on and the number of pieces of 
ihotorised equipment is so large that the ser¬ 
vice units positioned along the liaul roads 
cannot be moved, .separate provision foi mobile 
service units for servicing the crawler mounted 
equipment wordd be desirable 

10.5.4 Maintenance During o-shifl.s Opera¬ 
tions 

It may also be a wise policy to consider 
clearly as to what woidd be the periods dur¬ 
ing w'hicli the equipment maintenance be 
carried out. If the production work is to con¬ 
tinue round the clock for 24 hours, it would 
be necessary to attend to the daily maintenance 
work while the machines arc engaged on actual 
production work; and the practice, as described 
in para 10.5.2. for providing mobile service 
units, could be adopted with advantage. In 
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addition, sometimes the interval between two 
shifts (when a time gap ))etwcen i.he 2 succes¬ 
sive shifts is available in 3 shifts operations) 
enables the machines to Ix; attended to for 
maintenance. Ihe excavators and crawler trac¬ 
tors W'ould mairdy fall in this category, tii 
addition, it is a practice with .some of the 
equipment users that some of the jmeumatic 
tired units also arc attended to for maintenance 
during this lime of interval between 2 shifts. 
In case the fleet of etpiipment has large num¬ 
ber of machines in it, a judicious combina¬ 
tion of the two systems is adopted. 

10.3.5. Timing of Maintenance Work. 

In case of 2-shifts work during the day the 
work of maintenance on the machines is done 
in the normal niamier with mobile servicing 
units, or ill the field maintenance shop. In 
case the time interval between the two work¬ 
ing shifts is of the order of 2 to 4 hours, there 
is titne enough for the maintenance of the 
machines during that 2 ^ctiod in field mainten¬ 
ance sho])s. It the time iiiteivtil between the 
two-shifts is not large, after the 2iid shift and 
during the jieriod between the night shift 
and morning shift, the w'ork of maintenance 
on the machines may be done in a separate 
maintenance shift. The timing of such sejra- 
late shift for iiiaiiitciiaiice can be cliaiiged ac¬ 
cording to convenience of work and the manage¬ 
ment. For example, if two conlimious produc¬ 
tion shifts get linished during the time from 
6 a.m. to 10 p.m., the maintenance shift 
would be during the time 10 p.m. to 6 a.m. 
on the lollowing clay. At jiiedctcrmined inter¬ 
vals ol time, say weekly, fortnightly or month¬ 
ly, the produciiou .shifts may he .shifted by 8 
hours in a calendar day, in which case, the 
luaiiitenance slhift which was titiied for 10 
p.ni. to (i a.m. would be shitted to 6 a.m. 
to 2 p.m., and the production shifts would be 
.shifted to the period of time 2 jt-ni. to 6. a.m. 
Sucii tottUion of ]ii'oclucaion shifts and main¬ 
tenance shifts could be properly }5lantied. 

In certain, locations where the spread of 

tvork is very wide-specially on canals, and 

the operating and maintenance staff are situated 
near around the sites of work, it is also cu.s- 
toinary to have the mainteiiance stall on the 
Joli after 2 to i> hours after the commence¬ 
ment of the production shift, so that thev 
may cover the maintenance of the machines 
even during the interval time between the 


two shifi.s or attend to some sjrecial adjust¬ 
ments etc., even after the production shifts are 
over. 

In case the work is done in three production 
shifts round-the-clock, the maintenance shift 
timing is coincident with the production shift 
timing. 

10.6 Preventive Maintenance 

“Prevention is better than cure”. The 
‘Preventive Maintenance’ controls repair costs 
by jrreventing small problems from turning 
into major investments by jtuttiiig the ‘free’ 
into ‘trouble free’; contributes to long and 
jnolitable equipment life; inllucnces equipment 
operation close to maximum rated capacities; 
guards against mrschednled down time; and 
works against accidents itivolving people, pro¬ 
perty and machinery. 

10.6.1 Significance 

Let us understand the significance of this 
idiomatic phrase “Prevention is better than 
cure". What do we prevent in relation to 
equipment and in context of ‘Maintenance’. 
We attempt to minimise the downtime of 
cqnijmient by .seizing the opportunity to pay 
proper attention to certain areas on the equip¬ 
ment, so that before the bix'akdowns occur, 
preventive action is taken. Prevention of break¬ 
downs in turn ensures better availability of 
equipment for production work. I'hus, through 
such prevention of breakdowns, we ensure 
better jnoduction with machines. Through 
such better productipti we attempt to achieve 
economy in end cost of the jiroduct produced 
by thc.se machines. Hence, ultimately the 
“Preventive measures” get related to equip¬ 
ment economics, 

10.6.1.1 hquipnient Economics 

flic subject of equijmicnt economies gets 
into cnosidcration right at the outset while 
planning for any mechanised operations on a 
given job. We look forward to having such 
equipment for given items of work as would 
involve least maititcnaiice or where the sound¬ 
ness of design of different components and 
systems of the machine woidd ensure better 
reliability and lesser incideiice of breakdown.s 
or downtime. Even for similar machines of 
dilfetent makes and models, relative considera¬ 
tion would arise with regard to comparative 
technical characteristics of .specifications and 
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cotisti'uctioii features. The consideration for 
selective choice of equipment is therefore also 
important in relation to '‘Preventive main¬ 
tenance”. 

10.6.1.2 Functional Aspects 

lire functional aspects of preventive mainte¬ 
nance would include. (I) selection of equip¬ 
ment; (2) record keeping; and (3) care of equip¬ 
ment. The importance of each one of these 
items is described below. 

10.6.2 Selection of Equipment 

10.6.2.1 In-built features 

Selection of machines play an important role 
in proper maintenance. The inbuilt features 
in a machine need proper study for selection, 
so that the maintenance work is easier and 
cheaper. For example, a machine with life¬ 
time lubricated beariirgs can be given pre¬ 
ference to a machine where the bearing needs 
attention every 8 hours or 16 hours of opera¬ 
tion. 

In relation to major itenrs of earthrnoving 
irrachincs, these aspects of economy ate pro¬ 
perly integrated itr the irrachincs of dillercnt 
makes and models as put on the market by 
various manufacturers. In making the selec¬ 
tion of equipment initially, to meet the re¬ 
quirements of a particular item of work, one 
has to bear in mind clearly as to what mainte¬ 
nance features are built iirto the machine, how^ 
far docs the rated production cajracity and 
other specilications aptly suit the job require¬ 
ments and above all, are the design features 
conrpatible to the overall concept of economy 
in running, maintenance and repair etc. The 
extent to which the maintenance and repair 
efi'ort will be comparatively lesser considering 
“ready to use” machines of different makes and 
models, would help evaluate as to which parti¬ 
cular make and model of the machine should 
be selected for a given item of work. 

10.6.2.2 Design features 

While selecting a machine preference would 
be given to the machine having good de.sign 
features to withstand the severity of work on 
whicli it is to be employed and the quality of 
the components and parts of the machine, so 
that the machine docs not suffer frequent 
breakdowtis requiring maintenance attention 


all the time. A decision to accept a design is 
to assume the advantages and disadvantages 
associated with it. After all in relation to 
earthrnoving inacfiines and construction plant 
and equipment, tire design of machines and 
equipment are integrated units of economy of 
production, economy of interchangeable designs, 
econonry of material selection, economy of 
perfection, economy of size, economy of stan¬ 
dardisation and simplification and economy of 
method etc. It is tliis process which is termed 
as “Selective choice of equipment.” 

10.6.2.3 Total Cost 

llrietly speaking, one is guided by the total 
cost involved in life time of a machine in the 
matter of operation, maintenance and repairs 
etc., for 023timuni production. A machine 
having less maintenance expenditure over a 
given period even though slightly costly at the 
beginning, can be preferred to a machine which 
is expensive in the maintenance during the 
period even though comparatively cheaper in 
tile initial cost. 

Furthermore, by selecting a jhece of equip¬ 
ment, the user of equipment must evaluate the 
reliability of the components and parts and 
carry this over into the relative price of a 
coniyre ti tive equ ipmen t. 

10.6.2.4 Standardisation 

This is one a.spect of selection of equip¬ 
ment for easier and effective maintenance work. 
Non-standardisation causes jaioblein.s in main¬ 
taining stock of spare parts, providing adequate 
facilities for maintenance and repairs and get¬ 
ting properly trained personnel tor operation 
and maintenance. 

10.6.3 Critical Analysis of Equipment for 
Better Maintenance 

10.6.3.1 Break-up of equipment into componenls 
and functional systems 

The design and construction features of a 
machine would enable one to understand the 
integration of components, sub-assemblies and 
asstmiblies, which go to make piece of equip¬ 
ment. It is this basic understanding of the 
construction and design features of the equip¬ 
ment which make the most vital and key point 
for preventive maintenance. After all, any 
piece of equipment has to be broken down into 
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basic items of which it is comprised, so that 
the areas of inaiutenance are clearly under¬ 
stood iti relationship to the functions of each 
such component. This facilitates the con¬ 
venience of determining the particular causes 
leading to brcakdcm’ns, intensity of periodical 
inspections that would be called lor to enable 
elear assessment ot the condition of the com¬ 
ponents, the extent of wear and tear suffered 
by them, the extent of life these components 
will last in operation, and consectuently, the 
time when these would have to be repaired 
or replaced. Almormal wear of certain com¬ 
ponents may necessitate clear insight into the 
cause of excessive wear. As an example, if, 
during the course of inspection, it is observed 
that a particular gear in a gear-train, has 
worn out excessively, the main cause for this 
may have arisen out of tire fact that the shaft 
and bushing of another meshing gear had worn 


7. Tile transmi.ssioii. 

8. The hydraulic system for transmission, 
operation, steering etc. 

1). The final drive. 

10. The power-take-olf. 

11. The track-link-assembly. 

12. Carrier and track tollers. 

13. Sprocket and idler wheels. 

14. Springs, suspension, draw-bar, etpiiliser- 
bar etc. 

In case apt attention is paid to the necessary 
inspection and service of the systems as above, 
one can be certain of trouble free performance 
of the Tractor as a whole over a fairly long 
period of time. 

10.(5.3.2 Inspection—aid to analysis 


out premiaturely, resulting in excessive wear 
in the gear teeth on the gear under inspection. 
If sucli break ujt of the components ot an inte¬ 
grated machine is not clearly understood, the 
resulting expenditure for repair and mainte¬ 
nance Ilia) be excessive upto the point ol ic- 
placenicnt of tiic w'liole assemblies in a machine, 
or the madiinc itself. 

To illustrate the princijile in practice, let 
us refer to the crawler tractor—a machine most 
eoniiiionly used in construction industry, milling 
industry, road building, reclamation work, port 
development etc., etc. I he niacliinc could be 
broken up into the following components, 
group-wuse: 

1. Diesel engine, or power unit. 

2. Clutch and transmission. 

3. Final drive with powci-take-olf. 

4. Under-carriage and Track Group. 

I’he systems on the mac;hine corresponding 
to these component groups would be as 
follows; — 

1. The cooling system. 

2. The electrical system. 

3. The fuel system. 

4. The engine as a nhiolo (besides the 
above systems) 

,a. The lubrication system. 

6. The clutch. 


The analysis ot individual systems for ins¬ 
pection and maintenance has to be in sympto-, 
niatic terms, it is, ilie break-up of the niadiine 
into mechanical systems, understanding the 
svstems propciiy togetlmr with the components 
that aie involved thereiii, that the tiouble- 
shootiug woik or fault-linding work could be 
clearly done and an assessment made. 

Given below is a typical exaiii]ilc to illustrate 
the basic concept of how such analysis of 
(roubles on the machine could be made with 
precision and expedition. In practice, this 
will be true of any machine whether inside 
a workshop or a plant as a whole, or a piece 
of earthmoving or construction equipment. 
We have only to split up the machine or a 
plant or ctptipment into diflcreiit important 
integral components and systems and lay out 
clearly an outline of the points ot attention, 
so that proper assessment of the faults or 
amount of wear and tear occuring in those 
components could be checked in time. 

For instance, if there is excessive wear on 
the track rollers., on the idler wheel, or on the 
sprocket, or even in the track-links, one has 
to clearly understand after observat,on_ and 
analysis, as to whether the track is mis-abgned 
is the track tension right, is there some iimd 
deposit making the track-chain rather taut; 
are there any loose nuts and bolts on the ro e - 
bracket.s; is there almormal wear on the shaft 
and bushing of the rollers or idler-wheel, has 
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the pitch of the track-litiks increased too much; 
is the wear on the bushes and pins excessive; 
or, has the depth of wear on the trackdinks 
Irecoinc rather excessive. It is by a process of 
check and elimination that one could soon get 
to the basic source of trouble in the track 
system as a whole on the crawler tractor, to 
know preci.sely as to where docs the fault lie 
and what could be the consequences it that 
fault is not remedied in time. 

On the other hand, let us think of the per¬ 
formance of the diesel engine on the crawler 
tractor. If the engine is getting oveiheated, 
one has to check up whether the cooling sys¬ 
tem is functioning alright or not; what is 
precisely wrong with the cooling system—it 
could be, clogged radiator grill, muddy w'ater 
with silt deposit inside the header tubes, or 
tank; ineffective lubrication system even over¬ 
loading of the machine in the duty being per¬ 
formed etc., etc. In addition to the cooling 
system, the inside condition of the engine as 
a whole, could at times t;ontribute tow'ards 
over-heating of the engine. If the trouble¬ 
shooting process is properly resorted to in 
determining the exact cause of the pp.ssible 
faults that may be contributing tow^ards over¬ 
heating the engine, one could soon get to the 
precise cause of the trouble and attend to the 
same before the diesel engine on the crawler 
tractor gets to a point where a major repair 
and overhaul is necessary. 

lO.G.Pi-.H Major repairs - inferencp from inspec¬ 

tion analysis 

As a result of periodical inspections a clear 
record is created of the pattern of w'car and 
tear of machanical parts etc. Judging these 
measurements relative to standard measure¬ 
ments of new' parts and permissible limits of 
tolerances and W'ear clear decisions cati be taken 
about the need for major repairs of any com¬ 
ponent sub assembly or the machine as a wiiole. 
The need for major repairs is thus usually 
determined as a result of periodical inspjcctions. 

]0.(i.4 Record Keeping 

IO.G.4.1 Personnel for record keeping 

An effective engineering and maintenance 
department must be responsilde for record keep¬ 
ing, both for productive capabilities of equip¬ 
ment and for maintenance data. Often, a 


mistake is made by delegating this function to 
a purely clerical department, w'hich is not well 
enough acquainted with tfic purpose of the 
records, and as a result, may present comput'^^ 
tions which are either irrelevant, or mislead¬ 
ing. Besides, the conventional clerical system 
is prone to relate all data to the end-product 
of the operation (in terms of profit per unit 
cost of the product) thougfi in engineering and 
maintenance studies, this w'oulcl not furnish 
the detailed analysis as required. 

10.6.4.2 Records to be maintained 

The records sliould largely indicate monthly 
costs of maintenance—expenditure on repairs— 
availability and productive capacity. Rcasotia- 
bly accurate records kept continuously, give a 
very accurate picture of the pcrffirmance of 
equipment, and are considered more valuable 
than the results obtained by spot studies. 'Fhese 
records may also give important information 
for repair and replacement studies while would 
enable the users of equipment to make an appro¬ 
priate choice of the ec[uipmeni for the given 
job with due regard to productivity and pro¬ 
duction costs. Records on history of perfor¬ 
mance of the equipment has to be properly 
kept. This would include starting from tlie 
consumption of P.O.L. to the expenditure on 
repair and maintenance and tlie dowu-Lime. 
Through such records the work on preventiv'e 
maintenance can be effectively controlled. 

Tfie records of wear readings and behaviour 
of different components and sub-assemblies of 
the machine has also to be watched at regular 
intervals. This w'ould help in timely action, 
being taken for repair/rebuilding of the com¬ 
ponents for extending its life and avoiding pre¬ 
mature failures and discard. 

10.6.5 Care of Equipment 
10.6..5.1 Physical limitation 

The main point in care of equipment is to 
limit the function of a piece of equipment to 
the physical limitation imposed by the specifi¬ 
cation of the equipment for doing certain func¬ 
tions. No doubt, adaptations can be made, or 
modifications introduced, to make a piece of 
equipment versatile for performing functions 
beyond those for which tlie machine has been 
designed. However, the basic specifications 
^ov-eming thiC design of tlie co.iTipoiients Ceinnot 



160 


be ignored. One of the pertinent things to 
consider is to put a limitation on effort to 
squeeze more production from a piece of equip¬ 
ment than it has been designed to do. Many 
a time, a 10% increa.se in productivity is gained 
at the expense of a 00 % incrca.se in mainte¬ 
nance cost. Here again, records can be used 
to evalnate these factors; in such cases, the 
maintenance organisation should be consulted 
and their judgement re.spected. 

10.2 Luhrication 

Another point for proper care of equipment 
arises in good and constant lubrication, which 
is absolutely necessary for effective preventive 
maintenance. For maximum benefits, the points 
for care in this respect, must be assigned to 
a responsible authority, to carry out such a pro¬ 
gramme, which is largely the scheduled main¬ 
tenance programme. 

Provision of proper facilities for lubrication 
and greasing eic., is the most necessary ad¬ 
junct to the equipment if the care is to he 
exercised to the required degree. A compe¬ 
tent Lubrication Engineer can add a gieat 
deal to the potential profits of any industrial 
undertaking. 

It is al.so necessary that a minimum number 
of brands and grades of greases and oils should 
he put to use for the lubrication of various 
machines at a given site of work. This will 
not only help minimising the chances of mi.s- 
taken applications and wrongful use, hut would 
also facilitate minimising and simplification 
for stockifig and rcplcnisliment of these items. 

10.6..a.,^) Inspection 

As mentioned in para 10.6.4., regular inspec¬ 
tion of equipment is another area where care 
taking makes the results of benefits more mani- 
fe.st. More money can be saved by finding 
faults before major hreakdown.s occur, and 
therefore, this job grows in importance as the 
equipment gets larger and complex. A con¬ 
scientious inspection programme would -go 
alougwith the scheduled maintenance wmrk. 

10.6.6 Economics of Preventive Moinfennnee 

The amount invested in preventive mainte¬ 
nance by way of separate personnel to per¬ 
form this work would pav hack many times 
through larger dividends, Most often, it would 


be convenient and possible to re allocate cer¬ 
tain functions to a group of selected persons 
from the existing maintenance personnel, and 
therefore, no extra cost may even be involved. 

Referring to a piece of an earthnioving 
machinery most popularly used—a crawler 
(ractor, the value of track group components 
on this machine amount to about 20 to 2.4% 
of the cost of the machine. The ageing qua¬ 
lity of most of the items in the track group is 
directly related to the quality of the compo¬ 
nents—its r:apahility of being wear-rcsi.stant 
due to the degree of hardness introduced in 
rite wearing surfaces. If the wear and tear on 
the components is kept under watch, through 
periodical inspections, at regular intervals, and 
if the wearing surfaces are not allowed to wear 
beyond permissible limits at which rebuilding 
process is introduced, the whole set of com¬ 
ponents, or integral parts can be reclaimed for 
conservation through the process of rebuild 
ing by welding. This saves about 50% of the 
cost of thc.se components, or 10% of the cost 
of the machine. 

The dissertation as above, can he generalised 
in extending the principle for application to 
any components, or parts in various items of 
equipment in use for production work in diffe¬ 
rent fields. For this purpose the machine can 
be broken up to various Systems as indicated 
in para 10.6.,‘1.2. above. 

In brief the records to he maintained in 
the history book and the records on preven¬ 
tive maintenance arc to be earefnlly maintained 
by a qualified engineer so a.s to make the pre¬ 
ventive maintenance work easier. 

The following example illustrates the eco¬ 
nomy resulting from preventive maintenance 
on the track components of a crawler tractor 
and indicates the savings that may accrue. 

Assumptions: 

Preventive maintenance group to look after 
20 tractors. 

Assistant F.nginocr 1 No. @ Rs, TOO p.m., 7200/Yr. 

Supervisors . 2 No.s. @ Rs. 400 p.m,, 9600/Yr. 

Foreman . . 2 Nns. @ Rs. 400 p.m,. 9600/Yr. 

Clerk . . I No. @ Rs. 200 p.m., 240n/Yr. 

Tractor Cost Rs. .5,00,000—C 

Tractor Life—8 yrs, or 1,'iOOO to 16000 hr.s. 
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Track Gamponents cost -20% of tractor cost,.Y. 

Track life without P.M. 2000 hrs. 

With P.M, & rebuilding—3000 hrs. 

Cost of rebuilding—2.3% track cost—0,25... Y 
Productive Capacity of tractor 3C. 

Increa.se in production due to timely P.M. 5% 

Savings ; 

Gro.ss savings in track cost during life: 

3 track components = 3 Y 

Net saving deducting 

rebuilding expenditure r-3Y —5 x 0.25Y. 

=.- 1.7.5Y=0.35G. 

Production gain ^=3C X0.05=0. 1,5C 

Total saving — 0.,50 C. 

KxpendiUtre: 

Pay of staff per year , Rs. 28800 
Pay of staff for 8 years Rs. 230400 
Expenditure/Tractor R.s. 11520 
Overheads . . Rs. 8480 

Total . . . Rs. 20,000 =0.04G 

Ultimate saving 0.46G which comes to more than one 
tractor for every 2.2 tractors. 

Foot-no!e: The above example i.s purely illus¬ 
trative of the point that proper pre¬ 
ventive maintenance and rebuilding 
operation extend the life of the 
components to a certain extent. The 
assumptions made are not relevant 
to particular job conditions. In 
specific cases, the basic a.ssumption.s 
would have to be related to the 
particular job conditions and appli¬ 
cations obtaining there. 

10.7. Breakdtrwn maintenance 
10.7.1 Unit Replacement 

While from stand point of con.seivation of 
parts as illustrated in the preceding jiaragraph, 
the subject of unit replacement gets partially 
covered by the preventive maintenance pro¬ 
gramme (care taking part of it), there is yet 
another aspect of the maintenance work whidi 
has to be considered differently from the pre¬ 
ventive maintenance. In fact, the word ‘Pre¬ 
ventive maintenance’ should be understood as 
“Corrective-maintenance” distinctly diflierent 
from the function “Breakdown maintenance”. 
The ‘Breakdown maintenance’ results in repairs 
arising out of deterioration suffered by a 
machine, or its components, in the course of its 
use, accidents, improper adjustments etc. Such 
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maintenance arises even in case of minor break¬ 
downs where minor repairs in the machanical 
systems may be called for. Oppo.sed to this is 
the repairs arising out of major breakdowns, 
where, in the ca.se of initial design of machine 
incorporating features by way of replaceable 
assemblies, may facilitate immediate replace¬ 
ment of the component for commissioning the 
machine for ready use again. It is this aspect 
which, under the concept of “Unit Replace¬ 
ment System”, reduces the down-time of 
machines to the minimum possible. The main 
economy, however, in this system hinges around 
the fact that the worn out or brokendown com¬ 
ponents should be repaired separately and in 
least time, so that these can serve as standby- 
unit, for unit replacement on any other machine 
where a similar component suffers a breakdown, 
subsequently. 

10.7.2 Planning 

The breakdown maintenance at times, calls 
for a bigger task force for maintenance, than 
is available. Any such situations can be tackl¬ 
ed by apportioning additional staff or man¬ 
power temporarily to meet this situation. How¬ 
ever, one of the main requisites for meeting 
the breakdown maintenance work is to provide 
tools, handling equipment, welding sets etc., 
so that least time is lost in carrying ant the 
necessary repairs. Planning ahead of time for 
man-power and tools and equipment for meet¬ 
ing the requirements of breakdown mainte¬ 
nance, commensurate with the size of fleet of 
equipment, pays great dividends, as this would 
reduce the loss in production time and make 
it possible for the required targets of produc¬ 
tion to be fulfilled. 

10.8. Functi(Mial Requirements of Mainte¬ 
nance. 

In addition to what has been indicated above, 
it has to be mentioned that the functional re¬ 
quirements of maintenance work beyond initial 
proper selection of equipment and inspection 
and .servicing thereof, would cover operational 
procedures, efficient repairs, conservation and 
reclamation, proper environmental conditiftns, 
proper storage and ware-housing facilities, and 
above all, proper management, 

10.8.1 Warehousing Facilities 

The conservation and reclamation process 
has been referred to in what is slated at para 
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10.7.1. The storage and warehousing facilities 
make an equal item of functional requirements 
in relation to preventive maintenance work in 
respect of equipment, or its components. Con¬ 
sider a machine tool being left in the open and 
exposed to the vagaries of weather—sumshine, 
cold heat, dirst etc., and on the other hand, a 
piece of equipment .stored jjroperly iii a pro¬ 
per shelter in moderate temperature conditions. 
The machine stored in the open would cer¬ 
tainly get physically deteriorated much in ad¬ 
vance of its normally expected age in opera¬ 
tion, when compared to the age of the machine 
put under proper storage initially. This can 
be illustrated by the simple example that a 
piece of ball/rollcr bearing when left entirely 
dry even under a proper roof and stacked 
properly in the storage bins may probably 
rmst very soon, if it ha.s no suitable initial 
coating with suitable rust-preventive lubricant. 
Many such items, very expensive otherwise, 
have been lost due to inadequate attention 
paid to their storage. This is the significance 
of proper maintenance of a small item in stor¬ 
age. A machine is built-up of a large number 
of such components/parts and, therefore, if the 
machines are not properly stored, these may 
suffer physical deterioration. 

Many more examples can be quoted relat¬ 
ing to storage of tyres, batteries, wire ropes, 
crank shafts, gaskets, lubricants, etc., etc., to 
substantiate what has preceded. In fact, for 
each item, there would be a clear and long 
li.st of items for attention to ensure prevention 
of damage to the parts, or to ensure long life 
in service. 

10.8,2 Planned Training 

Before this subject is concluded, it may be 
nece.ssary to mention that to ensure proper 
maintenance, right from the time an)’ piece of 
equipment is commissioned on the job, the 
operational .staff and the supervisory staff should 
be fully acquainted with the machines they 
have to operate and maintain. This alone will 
help to produce efficiently, safely and profita¬ 
bly, the required product. .In fact, this would 
help to search for more efficient, safer and more 
profitable methods to manufacture the given 
produce. To provide for continual improve¬ 
ment, there is an obvious need for a high 
standard of competence among the ranks— 
both of supervision and those being supervised. 


To achieve this standard, planned training at 
every level of the organisation is a definite 
necessity. The trained operators and skilled 
trainers would both combine to make the work 
of maintenance much easier. 

10.8.3 Performance Evaluation 

It is for the management to estalilish a system 
of performance evaluation for the equipment 
in use. Such a system would tender necessary 
information to analyse equipment failures and 
the owning authority or management would 
pass on specific recommendations to the manu¬ 
facturers of equipment on remedial measures 
to be taken to prevent such failures in the 
machines. The typical failures, if analysed 
properly, would always help to locate precisely 
the major cause contributing towards the 
failure. 

10.8.4 Management 

To manage the functional requirements effec¬ 
tively, the maintenance programme could be 
summarised as follows: — 


An effective maintenance system need not be 
complicated to be workable, despite the large 
variety of machinery that may be in use in a 
given location. 

10.9. Facilities for Maintenance and Repairs 

One of the most important aspects of mainte¬ 
nance work is the provision of facilities for 
expedition, ease and efficiency. 

The requirements can be divided into the 
following 4 categories: — 

I. Workshop floor space (covered and un¬ 
covered) for the repair and maintenance 
work. 


1. Assign responsibility for maintenance to 
specific personnel. 

2. Understand the system selected. 

3. Adhere to maintenance schedules. 

4. Keep adequate maintenance records 
(equipment involved, work done, per¬ 
sonnel doing the work and the dates 
when the maintenance is done). 

5. Use of lubricants and supplies recom¬ 
mended for safe and efficient operation 
of the machines. 
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‘L Qualilied and trained personnel for 
maintenance and repairs. 

3. Proper equipment and tools, and 

4. Spare parts. 

These are briefly dealt with below. 

10.9.1 Workshop Floor Space 

This is to be spelt out in relation to; ■— 

(i) Field repair and maintenance shop. 

(ii) Main workshop. 

Whereas the principal details in this respect 
will be given in Chapter 11, a brief explana¬ 
tion of few salient points will be given here¬ 
under. 

Field Repair Shop 

The scale of provision for floor space may 
be generally estimated at oO to 60 sq. ft. per 
machine (where the size of the machine is 
small), and 100 to 120 sq. ft. per machine (in 
respect of heavy earthmoving machinery items). 

Additional uncovered floor space—an equ¬ 
ally uncovered floor area—with concrete floor, 
is also additionally required to be provided in 
the field repair shop. 

The maintenance shop should have a small 
store for keeping the day-to-day fast-moving 
spare parts and other hardware items, inclu¬ 
ding filters required for the maintenance of 
the machines. 4 he field lubrication and servi¬ 
cing units may also be located in this shop, 
where the mobile equipment working in the 
field can be brought and serviced, fhe field 
repair shop should be furnished with working 
benches, racks, hand-tools, lifting tackles, 
mobile crane, portable welding e<.)uipnient etc, 
for executing the repairs and maintenance work 
with speed and elficiency. 

Main Repair Shop 

The subject of planning of a main repair 
shop has been dealt with in details in Chapter 
11 with respect to type of building construc¬ 
tion, the type and number of individual shops 
that the main workshop would be sub-divided 
into the equipment that will be provided in 
each shop and the functions each shop would 
perform in relation to general maintenance 


repair and overhaul of equipment, 4 hese 
points may not be discussed in further details 
in this Chapter. 

Ffowever, it may be mentioned that in this 
case, the scale of provision for covered floor 
area would be estimated at 150 to 180 sep ft, 
per machine for a total number of machines 
to be serviced in the shop. The uncovered 
hard surface floor space in this case may be 
2^ to 3 times the area of the covered floor 
space set aside for the machines. 

4'he cost of the covered and uncovered floor 
space and the sheds to be provided may be 
estimated at 1.5% to 2% of the total cost of 
equipment to be serviced in the shops. 

10.9.2 Requirement of Personnel 

The requirement of personnel or the strength 
of the maintenance and repair staff would de¬ 
pend on the size of the equipment fleet. It will 
be further related to the pattern of work shifts. 
4’he type of work on which the persons would 
be employed would fall under three main 
categories:— 

(1) planned maintenance and repair work; 

(2) emergency maintenance and repair 
work; and 

(3) work on preventive maintenance. 

The scale of provision of staff in each cate¬ 
gory will be as follows. 

10.9.2.1. Planned maintenance and repair work 

Whereas the pre.scribed and scheduled main¬ 
tenance of machines is always in accordance 
with a set plan—either prescribed by manu¬ 
facturers/suppliers of equipment or according 
to scheduling done by the equipment owner/ 
user, it is always necessary to develop a clear 
plan for the programme of periodical repairs 
to the machines. The time span for such re¬ 
pairs is determined by the experience of the 
user when a machine has been in operation 
on a particular job for some time. Where 
large fleets of equipment arc in u,se and plan¬ 
ned prograiuine of such repair work would 
clearly define the particular machines which 
would be brought into the shops at particular 
periods of time for repairs. Such repair 
programme would be a continuous affair 
throughout the year. 
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in relation to jotjs involving concentra¬ 
tion of equipment iii limited areas, planning 
of repair work can be done for atleast 60 
to 75% of the annual work load and all iieccs- 
sar) provisions made to carry out the task 
siKxessfidl)', The programme would addi¬ 
tionally include the balance of the workload 
arising out of unscheduled repair jobs being 
assigned to the shops. 

The Committee have examined the pro¬ 
grammes of maintenance and repairs as being 
executed by some of the major u,sers with a 
view to determining the scale of provision of 
skilled manpower for maintenance and repair 
work. Based on the data received, it is consi¬ 
dered that this provision may be at the rate 
of ‘T men foi eveiy ‘4’ machine.s for single 
shilt work; ‘2’ men for every ‘3’ machines for 
two shifts’ wo>k; and ‘5’ men for every ’2’ 
machines in .3 shifts’ work for maintenance 
and repair of machine.s. 

The skilled men would include persons in 
the categories of, 

(1) Mechanics—Senior or Junior; 

(2) Fitters, 

(3) Electricians; and 

(4h) Oilers and Greasers. 

riiese figures are indicated for guidance 
foi purposes only. The actual requirement 
would, however, depend largely on the type 
of orgatiisation created for maintenance and 
repairs of machines and the provisions made 
by w'ay of standby components and equip¬ 
ment etc. 

Reejuirement of petsonnel for supervision, 
which would include Foreman, Assistant 
Foreman, Chargemati etc., would be of the 
order of about 10% of the strength of repair 
and maintenance personnel- 

The above estimates do not include the 
rccjiiirement of unskilled personnel—in the 
category of helpers/un,skilled labour. As al¬ 
ready indicated in Ghapter 3, the practice 
of employment of helper,s—one each with 
every operator/racchanic should not lae eti- 
conraged. If the helpers have to render any 
help, that has to be in the direction of handl¬ 
ing heavy parts/components. .Such personnel 


should normally be inciuded in the gang of 
“Riggers”—a colloquial temr used for provid 
ing persons for handling work etc. The 
strength of helpers and riggers could also be 
suitably controlled if recourse is taken to scien¬ 
tific methods of handling heavy components/ 
equipment for repair work. This will involve 
a provision of adequate handling facilities and 
tools—hand-operated cranes, lifting tools and 
tackle, pillar cranes etc. 

'Fhe provision of unskilled pensons for such 
jobs may be estimated at 10% of the skilled 
hands provided in the shops. 

It may be also essential to indicate that 
planning of a programme of repairs etc,, should 
be assigned to a separate Planning Department 
generally attached to the large-sized work¬ 
shops. This evork has to be neccssaril) done 
by qualified Engineers who have a sound prac¬ 
tical background of workshop processess and 
adequate technical training regarding pro¬ 
gramming and scheduling of work. In addi¬ 
tion, they should also have extensive experi¬ 
ence in the field of maintenance and repair 
work in relation to plant and equipment in 
use on the job. Detailed planning by such 
planning group would reduce the incidence 
of emergency work being thrust upon the 
shops, 

10 . 9 . 2.2 Emergency maintenance and repair 
work 

The emergency maintenance and repair work 
would involve minor repair jobs or major 
repair jobs. This may occassionally be in 
the nature of replacement of components on 
the machine—using standby components al¬ 
ready lying repaired in the shops. 

The requirement of personnel for this type 
of work may not always be po.ssible to assess 
precisely. However, an extra provision to the 
extent of 10% of the requirement of staff as 
provided under planned maintenance and re¬ 
pair work may accommodate this additional re¬ 
quirement of personnel. 

10 . 9 . 2.3 Preventive maintenance 

The number of persons lequircd to cany 
out the preventive maintenance work would 
largely depend upon the number of machines 
in use at any location or worksite or on the 
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tot4 .operational activity as a whole.. 'Pheir 
main activity is to keep a close watch on the 
perfoimance of individual machines so that at 
the time any defects are noticed in any com¬ 
ponents/systems of the'machine or iiialfunctidm 
ing of the machine as a whole is observed/ a 
clear analysis could be made of the causes con¬ 
tributing towards such a condition of the com¬ 
ponents /parts/machine. Corrective -actions to 
be taken as a result of such inspection/observ- 
ation would include adjustments, replacement 
of parts/compoiicnts, attending break-downs of 
minor nature and hnally the act of repairing 
and overhaul of machines whenever necessary 
or at periodic intervals-as per practice in vogue. 

I'he main objective for the preventive main¬ 
tenance staff is to minimise down-time of mach¬ 
ines and to ensure maximum availability. 

. To quote an example, we may icfcr to. the 
case of an excavator in which few wires in some 
of the Strand-of the hoist wire-rope had got 
loose/dislodged from the inain strands/wirc- 
rope. if corrective action is not taken in time 
to jeplacc the wiie-ropc (unless it can be con¬ 
veniently repaired) during the maintenance 
time, it is likely that the wire-rope would snap 
when the machine is engaged on production. 
'I his would entail loss in production lime which 
may be of the order of half-ah hour to one hour, 
if not longer. Why lose this production time? 
Why not replace tlie wire-rope when, the defect 
is noticed by the maintenance team? Many 
such examples can be quoted from the actual 
experience in practice. 

Normally, the lequireraent of personnel for 
preventive maintenance work would be comm¬ 
ensurate with the particular items of work team 
would be assigned to carry out. Adjustments 
regarding number of persons to be placed in the 
team would have to be done from within the 
overall provision of 1^ persons per machine 
for two shifts working; or 2 to 3 persons, per 
machine for three shifts working. 

10.9.3. Maintenance equipment & Tools 

Little useful purpose is served by establishing 
a maintenance and repair organisation on a 
project unless essential facilities are provided. 
If this is not done, the unit is inefficient; and 
it is found that necessary work is either not 
carried out or is performed indifferently 
through the lack of the tools for the job. 


Minimum recjuirenients for a field mainten¬ 
ance organisation, servicing an average mixed 
ffeet of plant, but capable of being varied to 
suit individual cases, arc:— 

(a) Fitting shop cqidpment, benches, vices, 
cup boards, racks, portable drills and 
grinders, hydraulic jacks, crowbars, hand 
tools, etc. 

(b) Lifting tackle-gantry type or mobile 
crane for workshop use, niobile crane for 
field use. 

(c) Portable electric welding equipment, oxy- 
acetylene cutting and welding plant, 
brazing plant, forge. 

(d) Stores for spare parts, files, chisels, taps, 
dies, grinding wheels etc. 

• (e) Pressurised lubrication/servicing equip¬ 
ment. 

(f) Steam cleaning and highpressure work¬ 
ing. 

It should be emphasized that the foregoing 
represents the minimum requirements for an 
average field unit to be self-supporting under 
normal cijcumstances. The facilities on a very 
large project are veiy much more complete and 
the extent to which erjuiprneiit should be pro¬ 
vided depends entirely upon the type and dur¬ 
ation of the project and the classes and con¬ 
centration of irlant. Each individual case must 
be worked out in terms of economic factors in¬ 
volved bearing in mind that it is usually false 
economy to under-cquip-all ill equipped and/or 
poorly controlled organisation is likely to be an 
expensive liability. This subject has been ela¬ 
borately dealt with in Chapter ‘IF. 

Mobile service units and workshop lorries 
effectively add to the convenience of minimising 
the time involved in maintenance of individual 
machines when the number of machines in any 
location is very large and the work is to proceed 
continuously and uninterrupted in two shifts 
or three shift.s operations or where the work 
spread is wide. 

The equipment getierally installed in a 
mobile workshop is as follows:— 

Air compressors (for tyre inflation). 

Small lathe machine. 

Drilling machine. 
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Small hydraulic press. 

A work bench with vices. 

Grinding machine. 

Hydraulic jacks. 

Grease pump and containers. 

Oxygen and Acetylene welding apparatus 
with gas cylinders. 

Tools. 

A rack for spare parts, 

A generator to be driven from the power- 
take-off. 

Choice of items from the above list can be 
made in making a mobile service unit to suit 
particular requirements. 

10.9.4. Maintenance Supplier and Spare Parts 

The maintenance supplies and spare parts 
make as important a subject for attention as tlie 
provision of equipment and facilities for main¬ 
tenance work. Occasionally, nonavailability of 
a proper grade of lubricant, a filter, a bolt or 
nut or even a cottci-pin may handicap commis¬ 
sioning of a machine for production work. 
Some fastmoving spare parts or sundry items 
like fan belts etc., may also cause a similar 
handicap. If the proverbial saying: “A stich in 
time saves nine”, has any meaning, such provis¬ 
ioning with meticulous care of maintenance 
supplies and spare parts has to be arranged. 

The subject of spare parts procurement etc., 
which would include the maintenance supplies 
as well, has been dealt with in details in Chap¬ 
ter 4. A passing reference, even at the cost of 
repetition may be made to the selective choice 
of the spare parts, proper lubricants and scaling 
of the requirements. 

10.9.5. Maintenance-Functional Distribution 

In what has so far been explained relates lar¬ 
gely to the importance of various aspects of 
maintenance, the personnel required to do the 
maititenance woik, certain norms regarding 
personnel, facilities etc., etc. The significance 
of each item, of maintenance work has also been 
brought out. In order, however, to define the 
areas in which particular items of maintenance 
work M'ould be carried out—in order that the 
maintenance procedures arc better understood 
for effective control in execution, it may be 
necessaiy to indicate as to ‘who’, ‘what’, ‘where’ 
and ‘how’. 


The following chart would give a broadline 


of what 

is in view:— 




1 

9 

3 

WHO . 

The Division 
using the 

Circle/Unit iu 
overall con¬ 
trol ofequip- 
ment. 

Base Work 

shop Unit 

WH4T . 

Inspecting, 
cleaning, ser¬ 
vicing, lub¬ 
ricating, ad¬ 
justing, mi¬ 
nor replace¬ 
ment. 

Inspectitig 
major re¬ 

placement, 
major re¬ 
pair support 
for forma¬ 
tion under I. 

Inspecting 
major over¬ 
haul, com¬ 
plete re¬ 

building, sup¬ 
port for 

units I and 2, 

WHERE 

At equipment 
work-site,; 
and field 

maintenance 
workshops. 

Mobile work¬ 
shops and 
field main¬ 
tenance shops 

Base Wor k 

shops. 

HOW . 

Minor repair, 
retain in the 
division. 

Major repair 
and return to 
the division. 

Rebuild for 
further final 
distribution. 


10,10 Additional considerations 


In addition to defining the areas and funct¬ 
ions of maintenance, it may also be necessary 
to mention a few other points which will define 
the procedure of maintenance so as to set the 
maintenance work at a souncl footing. Few 
important points are listed below with brief 
explanations. 

10,10.1. Technical manuals 

The maintenance staff and operating crew 
generally avoid reading the manuals published 
by the manufacturers of equipment. In fact, 
some of them do not have the basic cjualifica- 
tions to dearly understand the technical bulle¬ 
tins. It may be a good idea to prepare small 
leaflets or wall charts highlighting some of the 
important points to be observed by the operat¬ 
ing and service crew. Tliese should be in bold 
print and in a language which is clearly under¬ 
stood by all concerned. 

In so far as the supervisory staff are con¬ 
cerned, they should normally be t;xpectcd to 
read and understand the technical manuals. 
Since they are the persons to rigorously and 
methodically introduce the procedures for 
maintenance, duty as such should be assigned 
to them. 
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10.10.2. Technical Bulletins. 

Certain service instructions get changed 
from time to time. The organisation autho¬ 
rity—the supervisor-in-charge is the first per¬ 
son to know about such changes. Such changes 
should be brought to notice of all concerned 
again in the same manner as in the case of 
technical manuals. 

10.10.3. Lubrication Chart 

A lubrication chart is generally prepared in 
relation to each make and model of machines 
in use, on any operational activity. However, 
there may be some common items to be indi¬ 
cated in relation to different machines where 
the type of lubrication and the periodicity of 
servicing is identical or similar. Such informa¬ 
tion may be precisely spelt out in a wall chart 
or a board displayed at a suitable place in 
the maintenance shop, in the mobile service 
unit etc. 

It may be a good practice to print the re¬ 
quired details of lubricants, specifications etc., 
in individual log books which are always car¬ 
ried on each piece of equipment. 

10.10.4. Worksheet for Maintenance Service 

Printed forms for preventive and scheduled 
maintenance work on various niachines should 
be made available according to pre-determined 
periods-—weekly, fortnightly, monthly, or 
.50 hrs., 100 hrs„ 250 hrs., .500 hrs. etc. A few 
sample forms used by some major users of 
equipment is given as Appendix 10.1. 

In relation to inspection work, separate pre¬ 
ventive maintenance service work-sheets should 
be available on weekly and monthly basis and 
for quarterly technical inspections—assuming 
that at least one major technical inspection of 
each piece of equipment will be carried out 
once in 3 months. 

It is to be stre.ssed that such worksheets 
should be as detailed as any item of work 
would warrant this to be; and care should 
be taken to provide blanks where the results 
of inspection can be figuratively recorded and 
not in terms of some yes or no. It is a 
common practice (based on observations of 
the Contmittee during their visits to work-sites 
in different areas) that the inspection reports 
are completed by some persons in the super¬ 


visory cadre while sitting in the office. If figu¬ 
rative information is to be clearly detailed in 
the technical inspection work-sheets, the super¬ 
visor would at least have to make the effort 
of physically inspecting the machine in all 
areas to which the information on the work¬ 
sheet relates. 

10,10..5 Feed-back of Information 

'I'he technical inspection work-sheets should 
not be a matter of creation of records as a 
matter of routine of details. All important 
observations or remarks made by the inspec¬ 
ting officer should be communicated to an ap¬ 
propriate authorit)—generally the Base Work¬ 
shops Superintendent and the Field Work¬ 
shops Superintendent, or the Service Manager, 
so that he may issue suitable instructions for 
carrying out preventive measures or corrective 
measures to guard against future break-downs. 
Wherever necessary, as a result of remarks or 
observations made by the inspecting officer, 
the machines could be withdrawn from the 
operational area and necessary repairs/modi- 
ftcations done in proper time according to a 
phased programme which might be prescribed 
by appropriate authority undertaking such 
repairs. 

10.10.6. Transport Facilities 

Breakdown maintenance and repair work 
occasionally, if not very often, involves car¬ 
riage of ecjuipment from site of work to field 
maintenance shop, or base workshop de¬ 
pending upon the type of work involved 
■and the facilities provided to handle 
the same. For this purpose, therefore, it is 
very essential to have transport units—trucks, 
truck-tractor-trailors, or serni-trailors for trans¬ 
porting the heavy components and equipment 
to the particular repair shops. 

10.10.7. Communications 

When reduction in downtime of equipment 
due to breakdowns etc., is the main objective 
before the maintenance organisation, it is 
necessary that the information regarding 
breakdowns or any emergency repairs to be 
carried out is passed on to the maintenance/ 
service organisation without any avoidable 
loss in time. On construction jobs and in 
mining works where the motorised equipment 
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is spread over a fairly wide expanse of area 
under operational activity, communication faci¬ 
lities either in form of telephone lines, wire¬ 
less sets or radio net work are very essential. 
I he telephone lines would generally provide 
fixed terminals whcrefiorn such communica¬ 
tions could be transmitted to particular fixed 
points at the receiving (uid. The radio com¬ 
munication system, however, is flexible in so 
much so that a mobile unit in a tar, truck or 
other equipment provides instantaneous com¬ 
munication wherever it may be. This means 
literally finger tip control over operations 
from the project office, from headquarters or 
any where in the field. 

The direct benefits of such system of com¬ 
munication are:— 


6, exchange of information and advice 
in important matters recuiiring on the 
spot decisions with the help of superiors. 

Such units are some times called “Walkie- 
Talkie” Radio Units. 

Tele-type and telegraph equipment also 
becomes useful and beiteficial, like the tele¬ 
phones, wherever and whenever information 
is to be urgently transmitted to locations which 
are very far from the operational activity area 
distance-wise. Transmission of progress re¬ 
ports and any other information relating to 
aspects of management control can bo faci¬ 
litated by such communication equipment. 

10.10.8. Forms m use 

Only a few important forms in relation to 
working of equipment have been considered 
for being prescribed in this report. Some 
others have already been prescribed in the 


First Construction Plant and Machinery Com¬ 
mittee Report, Though it may help to pres¬ 
cribe the whole set of forms which any equip¬ 
ment user may use for cieating records of 
inspection, maintenance costs of repairs etc., 
etc., it is commonly observed that the standard 
practice instructions issued by indi¬ 
vidual project authorities prescribe cer¬ 
tain forms to meet the local accounting rules 
and procedures etc. Hence, .so long as the 
main purpose of itemised information being 
checked and recorded is followed, the fotm 
for creating such records may not make a rigid 
pattern of enforce. Clear indications have 
already been given in various chapters of this 
report regarding the particular items of informa¬ 
tion, both relatitig to technical aspect of work 
with equipment and the cost aspect regarding 
operation, maintenance and repairs etc. The 
proformae that may be adopted should meti¬ 
culously be planned so that all these items of 
information arc suitably covcrecl thereby. 

In order to have an effective preventive 
maintenance system it is necessary to establish 
history records of each machine. The records 
of break-downs, the reasons for break-downs, 
cost of repairs etc, for each machine has to 
be recorded carefully in these history records. 

set of proformae for maintaining the his¬ 
tory records of equipment is given in Appen¬ 
dix 10.2. 

10.11. Summary of Observations and Recom¬ 
mendations 

Even though there is evidence of better con¬ 
sciousness on part of the users of equipment 
regarding .scientific approach to the work of 
maintenance of plant and equipment, the main¬ 
tenance procedures followed by them relate 
more to the fulfilment of routine programmes. 
Generally prescribed by the manufacturers/sup¬ 
pliers of eqtiipment, regarding oiling, greasing 
etc. The fimctional importance of ‘Maintenance 
Engineering’ in relation to plant and equip¬ 
ment is not clearly comprehended by an ave¬ 
rage user. The normal approach is of the type 
of ‘After-the-fact-contror. More often correc¬ 
tive actions are taken only after the break¬ 
downs occur. The concept of preventive 
maintenance is not properly practised. 

Though everyone has accepted the main ob¬ 
jectives viz. optimum utilisation, maximum 


1. Control of flow of materials to the 
project; 

2. expedition in transport of men and 
equipment; 

3. quick despatch of parts atid repair crew 
to the site of breakclown, thus reduc¬ 
ing los.ses in productive time; 

4. transmitting information regarding 
weather conditions etc.; 

,5. sending help expeditiously in the even 
of emergencies and accidents; 

and 
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productivity, least down-time and mininmm 
cost ol production as the main attributes <)£ 
an ellective maintenance progtamme and 
procedure, the existing organisational 
set ups at most, places are not ade- 
ejuate to meet these objettives. Training 

programmes, inspection, preventive main¬ 
tenance, provision of ef|tiipnient and facilities 
lor rcpaiis and maintenance, proper inven¬ 
tory of mateiials and spare parts, work-study 
programmes and record keeping about per¬ 
formance data, cost evaluation and defect 
analysis are not well organized. Most often 
the consideration is to have short-time gain 
through reduced investment and expenditure 
on a well organised maintenance establish¬ 
ment, This is a false economy. 

The importance of well maintained haul 
roads, provision of hygienic conditions and 
healthy environments tor work also do not 
exist even where these are vitally essential. 
Dispensing of POL item i.s one area where 
liygiene plays an important role l)nt is notice¬ 
ably neglected by an average user of ecpiip- 
ment. 

Standardi.sation of petroleum products 
which make.s the works of maintenance per- 
.sonnel simplilied is not given the prime consi¬ 
deration, it deserves. 

The records created for consumption of 
POL items, mateiials, spare parts, history of 
break-downs and repairs etc, are not generally 
analysed to the extent of making a useful cost 
cnaluation, defect analysis and cost effective¬ 
ness. 

For the maintenance work to be effective 
from stand point of economy it is necessary 
to formulate the procedures on pre-planning 
Iiasis so that all necessary aspects of mainte¬ 
nance engineering are fully covered in relation 
to the particular plant and ccpiipment to be 
maintained. 

Recommendations 

1. The work of maintenance of equipment 
should be assigned to a senior w'dl-i^ualified 
and experienced officer who is fully acquaint¬ 
ed with the machines to be maintained. The 
organisation under his charge should glmi- 
larly include experienced and skilled hands, 
27—2 CW & PG/ND/yf) 


2. For preventive maintenance and inspec¬ 
tion work, the responsibility should be as¬ 
signed to another senior officer, so that he 
can pursue a properly planned programme 
of inspection of machines at regular intervals, 
record his observations precisely about the 
W'car and tear of the components/parts, take 
timely action for obviating breakdowns of 
equipment Ity timely adjustments in mechani¬ 
cal systems, make a timely forecast of require¬ 
ments of spare parts and materials for the 
periodical o\'erhauls and major repairs and 
through proper analysis of the information and 
observations rccotdcd, devise methods and re¬ 
commend measures for reducing the frequency 
of repetitive types of breakdowms or faults. 

3. Senior Operators wdth long-standing ex¬ 
perience iir operation of the machines on the 
job, if employed on maintenance work would 
ensure the maintenance being done in a pro¬ 
per manner. 

4. In-service-training programmes for train¬ 
ing of maintenance and repair crew should 
be organised. 

T). Hygienic conditions be created not only 
by keeping the machines clean but also for 
the repair and maintenance work to be done 
so that introduction of dirt into mechanical 
systems/parts and in the lubricants, oils and 
greases, ruins the machines and causes pre¬ 
mature w'Car and tear, is avoided. 

(3. Maintenance of haul roads should be 
given special consideration as this would 
reduce the overall buiden of maintenance of 
the machines ijy reduced incidence of break¬ 
downs directly resulting from badly maintain¬ 
ed haul roads. 

7. Proper record keeping should be orga¬ 
nised. This should be properly looked after 
by senior persons—engineers and .should not 
he left entirely to the clerical staff. 

8. A minimum mmther of brands and grades 
of greases and oils should be put to use for the 
lubrication of various machines at the site 
of w'ork. 

9. Necessary tools, adequate facilities and 
etpiipment shoidd be provided for reducing 
the time for maintenance of individual 
machines. This would ensure better avail¬ 
ability and more production. 
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ORGANISATIONAL SET UP INCLUDING WORKSHOP FACILITIES, 

STORES, WAREHOUSES ETC. 


11.1 Introduction 

The equipment maintenance and repair 
facilities as a part of the total operational 
requirement of an activity—construction of 
dams, canals, roads or development of Mines, 
ports etc., include workshop facilities, ware¬ 
houses and stores. Whether motorised equip¬ 
ment is involved or plant installations, the pro¬ 
vision of facilities as such is most essential for 
success of opeiatioiis. 

This Chapter will present the basic under¬ 
standing of maintenance facilities and the 
fundamental considerations necessary to meet 
the varied rec|uircincnts of work with equip¬ 
ment relative to different activities. 

After the basic facilities and fundamental 
considerations have been fully defined, refer¬ 
ence wall be made to the pattern of the exist¬ 
ing establishments in this respect with various 
major users of eciuipment in different sec¬ 
tors. 

11.2 Organisational Set up 

Before a major activity involving intensive 
use of large fleets of equipment and plant 
starts, preplanning decisions are taken with 
regard to the type of maintenance of equip- 
rnent that will be introduced on the job. The 
organisational set up takes shape accordingly, 
to meet such requirements based on the pre¬ 
planning decisions- 

Such organisation may relate to centralised 
maintenance and/or area maintenance, or a 
combination of both and its final shape will, 
therefore, largely depend upon the corres¬ 
ponding maintenance facilities required. 

Decision regarding centralised maintenance, 
area maintenance, or a combination of both, 
would again depend upon the spread of work 
on which the equipment is employed. If 


it is a concentrated work, in a location where 
suitable space is available centrally, to look 
after the maintenance requirement of equip¬ 
ment, and the magnitude of work involved 
is comparatively smaller, central shops may 
be more practical to cater to the needs of 
maintenance. However, if the ivork invol¬ 
ves diversified sections or functions, as is gene¬ 
rally the case with con.struction of dams and 
in mining areas, an area maintenance system 
supported by centralised shops, may be more 
practical. A general outline of the facilities 
necessary for btitli systems will, therefore, be 
given. 

With the maintenance and repair facili¬ 
ties. the store room or warehouse facilities 
have also be planned as the maintenance 
work involves greatest need for accessibility 
to maintenance supplies—spare parts, lubri¬ 
cants, hardware materials etc., etc, The 
warehouse facilities have to be, as far as pos¬ 
sible, so planned as to adjoin the section of 
the maintenance shops. Planning of the 
warehouses is also to be as meticulously done 
as the maintenance and repair facilities. The 
main idea is to avoid exhorbitant costs in 
handling of materials and to minimise travel 
time and distance in delivery of materials 
from the warehouse to the maintenance areas. 
A general outline of fundamental considera¬ 
tions hi this regard would also be furnished 
in tliis Chapter. 

11.3 Maintenance and Repair Facilities_ 

Relative Considerations 

The size, shape and extent of maintenance 
facilities are contingent on the general plan 
of work or activity involved, the location re¬ 
lative to outside facilities—accessibility by 
road, rail and other modes of transport, and 
also to the available capital to be invested in 
such activity. The type of construction for 
workshops etc., is mainly dependent upon the 
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climatic conditions and sometimes by indivi¬ 
dual preferences—architectural considerations, 
for instance. 

ll.-^.l Climatic Conditions 

The climatic conditions which play the most 
important role, not only provide the basic ■ 
consideration for protection of erpiipment'; 
and personnel employed on maintenance 
and repairs, but also the basic provisions 

necessary for the work to prttcced unham- 
percdTinder a roof witbbuL the sensitivity re¬ 
sulting froiti din and diisti heat and cold, 
rain or strong breeze etc. The skilled 
maintenance workers can woik most cflcc- 
tivcly in a comfortable cnviionmeut' only. 
Hence, the basic consideration is also to be 
related to the climatic tamditions of the 
area where such facilities arc to be organised. 

11.3.2 Siz<! of Alainleiidnce Facilities 

ITc second most iinportant consideration 
in determining the size of the facilities for 
maintenance and repair is that relating to 
the extent to which the maintoiancc w'ork 
will be done .on the activity as a whole. 
This is generally termed a,s “Self Mainte¬ 
nance”. It has to be decided initially, at 
the time of coinmenccment of an activity, 
whether it would he economical to carry out 
all operations involved in the repair and over¬ 
haul of equipment; parts, components etc., 
within the workshop to be organised or that, 
assistance in this respect will be taken from 
some outside agencies, who inigljt have spe¬ 
cialised in certain type of works. Some¬ 
times, minimum self maintenance is most 
appealing to short-lived activities—for exam¬ 
ple, in case of Projects of short durations of 
3 to 4 ycar.s, involving limited capital. Yet 
another time the limited maintenance skills 
available on a gi\cn activity also lead to the 
consideration of availing good outside 
facilities for assistance in the work. 

11..3.3 Self maintenance 

This implies the ‘Do it yourself’ concept. 

Generally speaking, the decision with respect 
to degree of self-maintenance can be taken 
based on the following factors; 

1. Location of the job or activity—w'helbcr 
the place is accessible by rail, road a)id 
other modes of transport whether air 


service facilities and parts depots etc., of 
cejuipment distributors or other agencies 
are available near at hand. 

.2, Skilled labour—the lack of skilled man¬ 
power may provide the biggest handicap 
■ ■ ■ to ‘Self Maintenance’ programme. This 

no doubt, can be overcome by exten¬ 
sive and expensive training programmes. 
If, however, the maintenance help can 
be available from outside, one may con¬ 
sider to reduce the investment in facilities 
and get the maintenance help from out¬ 
side agencies. 

3. Capital cost—the cost of maintenance 
buildings, tools and equipment, is gene¬ 
rally high. From economic standpoint, 
a judicious decision may have to be 
taken in making the capital invcslmcnt 
in the maintenance facilities in such 
cases. By and large, however, with 
large outfits of ccpu'pmeut working on 
given locations, tire investmcitt on such 
facilities may range fioin 5 to 
to 10% of the cost of equipment and it 
may be prudent to establish such facili¬ 
ties as it would be cheaper in the long 
run to provide for maintenance facilities 
in this manner instead of utilizing the 
outside sotnccs for this purpose. 

■|i.3.4. Centralised and Area Maintenance 

The concept of centralised maintenance and 
area maintenance finds an extended applica¬ 
tion to the case where a large number of smalL 
sized projects arc undertaken in a particular 
area or in a State, in a particular sector. For 
example, lumierotis medium sized or smaller 
projects in inigation sector in dificrent States 
arc not in a position to organise maintenance 
facilities individually for ‘Self Maintenance’, 
Ihc major svork of repairs to machines and 
components in such a case is to be centrally 
controlled while some field repairs and minor 
repairs are done individually on the projects 
where the machines are employed. The overall 
control is under a Central Mechanical Organi¬ 
sation in the Irrigation and Power Sector in 
the States, Central Workshops, Regional 
Workshops and Field Workshops are organised 
'at suitable locations to cater to the needs of 
maintenance and repair of the equipment work¬ 
ing with these numerous sm;dl sized projects. In 
addition, mobile service units and repair units 
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are deployed to help the users of equipment 
in emcigcucy repairs, or to expedite the repairs 
of mathines under breakdown. 

Smaller organisations for area maintenance 
arc also created and established in relation to 
mines of smaller size where a large number 
ot sucJi mines are located in a given area under 
the management of one owner. 

11.4 Maximum Self-maintenance—Considera¬ 

tions for Essential Facilities. 

In making- a general assessment and study on 
various aspects incidental to the use of construc¬ 
tion plant and equipment with major users of 
such cciuipmcnt iii the country, an attempt has 
been made, in what follows, to present an out¬ 
line ol maintcnaiKc facilities Irora maximum 
“Sclf-Maiiucnance” point of view. The indi¬ 
vidual pro jects can be selective at the planning 
stage of the work as to what facilities would 
be dcsiiablc and tnost essential for their 
particular needs. 

11.4.1 General Shop Design and Comlruction 

11.4.1.1 Shop site location 

After determining the size and scope of 
maintenance for a given activity in relation to 
partietdar jobs, the most important considera¬ 
tion is the shops' locations for either cen¬ 
tralised shops or area maintenance shops. 

The problem ol site location is basically a 
conipromisc of (1) convenience to operations; 
(2) proximity to area of operational activities 
with ctpiipmenf; and (.") drainage system. In 
fact, tlte drtiinage ssstem comes to be a matter 
of outstanding priority while (he othta- two 
considerations rank number (2) and (3). Most 
often, this fundamental aspect of drainage is 
not "iven the consideration that it deserves in 

O 

view of other convenieuee and initial cost. Poor 
drainage design can seldom be corrected satis¬ 
factorily at a lalet stage and therefore, diis must 
be given the prime consideration it dest;rvcs. 

The Committee have noticed that in certain 
areas some of the shops were located at foot¬ 
hills and the floor area was found flooded 
during the rainy season. The drains along¬ 
side foot-hill were choked with a single heavy 
shower and the water could not be drained 
in spite ol pucca drains having been planned 
initially. This handicaps the normal work 


ill the shops during the olf-scason period when 
the repair w'ork is the heaviest during the 
year. 

In respect of convenience to operations, the 
shop facilities should be central to operations. 
A view on this can be taken properly by deter¬ 
mining precisely the areas of operations in a 
given activity. In relation to work on a 
construction project—construction of dams, 
canals or roads, this can be more easily deter¬ 
mined. In relation to work on the mines, 
however, various other considerations also arise, 
c.g. stripping waste piles, and ore limits. A 
shortsighted view on a new operation may 
result in serious errors either resulting in ex¬ 
pensive shops being replaced and moved to new 
locations; or else, long term inconvenience 
would have to be borne because of the shops 
being located too close to the initial mining 
operations. 

Proximity to operational installations is also 
equally important as travel time and transporta¬ 
tion costs prove to be fairly costly. The Gen 
tral Shops which provide a day-to-day service 
for the area maintenance shops, if located too 
far away, would result in loss of production 
time and extra transportation costs. One 
main consideration of course, is the proximity 
to rail head, existence of main roads for trans¬ 
portation by trucks. This in fact, is the 
most fundamental consideration in determin¬ 
ing the location of atiy shops; and in case such 
‘Rail Heads’ do not exist or access by road is 
also non-existent, these have to be provided for 
to the extent warranted by the work. In any 
case, access roads have necessaiily to be provid¬ 
ed. - 

Two more considerations have to be borne 
in mind in planning the location of shops. 
These are; (1) Storage; and (2) Expansion. 
Whether it is a mining, or a tunnelling job, or 
construction of a dam, the haulage equipment 
would require a dead-line area for storage 
prior to entering the shops. Similarly, other 
equipment like dumpers, tractors, scrapers, 
would require parking space prior to entry in 
the covered shop floors or after repairing. It 
is convention,al to provide one half to one-tliird 
the area ctpiivalent to the fleet size, either in¬ 
side the workshops compound or in an outside 
enclosed space with a hand standing shed. 
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With rcgaid to the aspect of expansion, cer¬ 
tain amount ot ikxibility lias to be provided 
in the basic plan of the shop areas, so that if 
expansion of the shops become necessary at any 
stage of the continuing operational activity to 
meet extra load of work due to revision of the 
production programmes etc., no inconvenience 
is suffered in meeting such requirements at 
short notice. After all, lay out of a work¬ 
shop is the expression of a purpo.se. With the 
purpose gradually getting’ changed in shape 
and dimensions, the rec^uirements may be ful¬ 
filled according to revised dimensions and 
framework of the purpose. 

11.4.1.2 Type of building comlruclion 

'file most common building material for 
shops is the structural steel over reinforced con¬ 
crete floors. Steel has a good weight-to- 
strength ratio. It can be readily fabricated 
to given shapes and dimension.s, can be made 
corrosion resistant, besides its adoptability to 
architectural needs. It also works well in 
combination with other materials, such as con¬ 
crete blocks, bricks, and panelling material, 
to suit the architectural design. 

In some cases, wheie it can be easily envisaged 
that on completion of the construction work 
on a project, the facilities created could be 
commercially used on permanent basis, 
masonry structures may be decided upon for 
shop construction. The initial high cost and 
sometimes lack of skilled masons in the area 
where the project work is to begin, may afford 
a handicap or a disadvantage. Sometimes, if 
the shop buildings are to be near the operational 
activity area—specially in mines, the work ha¬ 
zards—blasting etc., may cause severe mainte¬ 
nance problems for the buildings. Moreover, 
this type of construction docs not easily accom- 
inodale future expansion or remodelling pro¬ 
grammes. Besides, the handling facilities gene¬ 
rally required to be provided in such shops— 
overhead cranes etc., may not be conveniently 
accommodated unless the likely expenditure in¬ 
volved is of no consideration. 

The only advantages in relation to masonry 
structures arc the excellent architectural elfects 
that can he obtained in such strucLures and the 
low upkeep cost of the buildings. 

In making a proper choice of the ultimate 
type of construction, due consideration has also 


to be given to the type of materials used— 
specially for the roof of the structures. In 
tropical conditions as obtaining in India, con¬ 
sideration is to be given in relation to particu¬ 
lar locations, to the intensity of heat as a result 
of day temperatures intensity of rain-fall and 
in certain high altitude areas, the snow fall 
conditions etc. 

In hot dry areas, the problem of heat trans- 
mi.ssion througli the roof assumes serious pro¬ 
portions. 

In desert areas as obtaining in Rajasthan, 
where the Rajasthan Canal Project work is going 
on, the dust .storms keep raging unabated for 
continuous periods of 2 to 3 weeks at a stretch. 
To avoid dust and dirt in the shop area and 
yet provide proper ventilation for convenience 
of the personnel working in the shops, the shops 
are to be of enclosed type. In such circumstances, 
asbestos cemented sheets would provide protec¬ 
tion against dust and heat. In most of the other 
places, corrugated galvanized steel sheets are in 
use. 

In areas where there arc heavy rains, the shops 
have to be similarly enclosed with floor areas 
fairly above the road level. 

Basically, in making a choice of the roof mate¬ 
rials particularly, the life cost of a roof will be 
determined by the degree of consideration given 
to the problems indigenous to the locale. Besides 
this, functioning of the roof for many years 
relatively maintenance free, is also to be con¬ 
sidered. It is often said that a poor roof is a 
constant harassment and a costly investment. 
Hence, due consideration is to be given to the 
type of roof to be provided over the shop 
structures. 

11.4.1.3. Shop floors 

It is rather unfortunate that very little atten¬ 
tion is paid to the floor design even though shop 
floors are the most “worked” part of the shop 
itself. Except for special areas, most floors arc 
of poured concrete. Concrete for floors requires 
the best of materials so as to be of hard, abras¬ 
ion-resistant quality when construction equip¬ 
ment and components have to be constantly 
on the floor. 

If the shop floors are poorly made, it is impos¬ 
sible to keep hygienic conditions prevailing in 
the area, where the equipment is to be handled 
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for repairs. Sometimes, the finest floor is pro¬ 
vided over a poor subgrade. In such a case, the 
floor gets crushed and crumpled very soon. 
Hence, it is to be ensured that the fill (forming 
the subgrade) should be compacted to 95% of 
standard optimum compaction and should be 
capable of supporting the floor loads. 

In respect of wear surface of the floor, it may 
be necessary to use special chemical hardners at 
times, so that the concrete used may provide 
dust free surface. 

It is also important to bear in mind that provi¬ 
sion for trenches and drains has to be made in 
the initial plan of the floor layout. All utilities, 
such as water, air, electrical cables, exhaust 
piping, should be appropriately located in the 
layout plan and trenches etc., provided suit¬ 
ably when the floor is being constructed. 

As also stated above, provision of adequate 
drains shoedd be a matter of special concern. 
Skimping on the size or number of floor drains, 
is poor economy and will adversely affect house¬ 
keeping efforts as well as economy. 

In special cases, where crawler track ecpiip- 
ment is to be brought into the shops, it is neces¬ 
sary to embed old used rail pieces inside the 
floor, slightly projecting above the floor sur¬ 
face, The gauge of the crawler tracks has 
to be kept in view in spacing of such embedded 
rails or steel. 

If properly designed and poured, a good 
floor will last the life-time of the building. 
Hence, the above-mentioned factors should be 
taken into careful consideration at the initial 
stage of construction of the shops, 

11.4.1.4 Overhead cranes, mono-rails and other 
handling facilities. 

Almost every maintenance shop requires the 
use of an electric overhead crane to be effi¬ 
cient. The size of the crane is to be deter¬ 
mined by the heaviest piece to be handled. 
The type of control for the crane is again de¬ 
pendent upon the type of its usuage in the 
shops. In huge shops, the best advantage i.s 
obtained from cranes equippecl with pulpit 
and controls. In others, the pendant-cable- 
controlled crane is cheaper initially and requires 
no operator. This type of crane works well 
for most of the shops, except wlieje the shops 
are of a very large si,ze. 


Certain shop functions arc best served by jib 
cranes, covering the area within their raciius, 
thus conserving overhead crane time. These can 
be providerl with manual/electric or pneumatic 
hoists. However, planning for installation 
and provision of such cranes is necessary at the 
initial stage of the shop layout. 

Mono-rail cranes are also sometimes used. 
These, however, have limited application as 
these are effective only when one route move¬ 
ment is possible. These are not flexible, but 
can be used to transfer materials ftom shop to 
shop or from shop to outside or even from 
crane to crane. These are also popularly in 
use mainly when assembly work is involved. 

Expenditure on handling of materials at times 
mounts as high as 40% of the total cost of work 
in a shop. Meticulous planning of the lay¬ 
out of the shop is therefore, necessary, so that 
handling of materi.als is reduced to the mini¬ 
mum possible through provision of handling 
aids and in providing proper sequence of 
operations for given jobs by installation of the 
machine tools in a certain order as a function 
of inter-relation of machines inside a shop and 
intra-relation of machines in different shops. 

For convenience of transport of equipment 
under breakdown at worksites to the area main¬ 
tenance shops or the central maintenance shops, 
it is also necessary to provide suitable truck-trae- 
tor-trailors, or heavy duty trucks or semi-trailors 
etc., together with mobile cranes for loading and 
unloading of such equipment. This is a very 
essential adjunct to the main items of equip¬ 
ment and facilities provided in the workshop 
area. 

11.4.1.5 Storage 

In order to afford the convenience of work¬ 
space for the personnel engaged in the shops, 
it is most essential that the work areas are not 
clustered. Good house-keeping of the shops 
can be accomplished only if storage space for 
materials is provided. Sparc components, re¬ 
built parts, special tools etc., must have floor 
space. Out-door storage space would no doubt, 
be less expensive, but least desirable, in view 
of the handling costs that would be involvecl 
besides the deterioration that such mateiials 
may suller when exposed to the hazards of 
heat, cold, dust, dirt, etc. etc. 
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Normally, the size and space requirements 
can be anticipated at the stage the shop plan¬ 
ning is being done. Stands, racks, cabinets and 
shelving can be provided for most efficient use 
of the storage space in the work areas. 

]].4.1.fi. Offices and wash-closets 

No shops can work without an adjunct by¬ 
way of office where records are compiled in res¬ 
pect of work done in the shops l)oth with regard 
to cost of work being done, and the processing 
of the jobs. It is but necessary that such an 
office in the workshop premises must be a 
comfortable place to work for the .supervisory 
staff and the clerks. Such offices .should be cen¬ 
tral to the shops, should have sufficient space to 
accommodate personnel during small meetings, 
should have an independent entrance from out¬ 
side the shop floor area and the extent po.s- 
sible the ceilings should be of acoustical mate¬ 
rial. If it is possible to provide a difference in 
level of the elevation of the office floor above 
the shop floor, the supervisory staff can have 
the privacy besides the facility to supervise the 
work even when in office, specially when the 
office overlooks the shop floor area. 

With regard to wash-rooms, this item is gene¬ 
rally not accepted as contingent upon the main-, 
requisites of workshop planning. All the 
same, a well-designed and centrally located 
wash-room can reduce loss of time in the shop. 
In big workshops, circular wash fountains pro¬ 
vide space savers and arc easy to clean. 

The size of the wash-room has to be deter¬ 
mined by the maximum number of employees 
per shift. 

11.4.1.7 Out-door storage and materials handling 

Sufficient out-door space is to be provided for 
storage of heavy, bidky materials, such as steel 
plates, beams, rounds, pipes etc., which arc the 
basic materials generally processed through the 
shops where construction plant and equipment 
is intensively in use. Besides the storage space 
the convenience of handling such heavy mate¬ 
rials has also to be properly planned and pro¬ 
vided for. Yard cranes and trucks are re¬ 
quired to handle and move the materials. 
Hence, there should be sufficient clear space 
between stacks of such heavy materials, 


Provision of small farm-type tractors makes 
a good asset as the materials can be dragged 
from the store yard to required locations where 
this is to be used. The same tractor which 
has a fairly low initial cost-tag on it, can be 
used in conjunction with trailers fitted with 
draw-bar, for movement of materials into the 
storage space or outside. 

11.4.1.8 Space rieeded for equipment repairs 

The space needed for equipment repairs de¬ 
pends to a large degree on the following fac¬ 
tors:— 

(1) Extent of repairs to be performed: i.e. 
whether certain types of repairs are to 
be done in the area maintenance shop, or 
in a higher level shop—central mainte¬ 
nance shop, or even by a group of travel¬ 
ling mechanics on a mobile service unit. 

(2) Extent of work to be assigned to com¬ 
mercial shops. 

(3) Number of major units of equipment, 
specially motorised types which are to 
be maintained and repaired in the 
shops; 

(4) Types of equipment in use; and 

(5) Effectiveness of preventive maintenance 
programme in minimising majoi over¬ 
hauls. 

It has been indicated previously in Chapter 
No. 10 “Maintenance Procedure’’, that the 
floor space to be provided for each unit of 
major equipment varies from 1,50 sq. ft. to 
180 sq. ft. in the main repair shop; and from 
100 sq. ft. to 120 sq. ft, in the field repair 
shop. A proper compromise has t<t be made 
keeping in mind the above-mentioned factors 
with regard to the total floor space to be pro¬ 
vided in the area maintenance shops and cen¬ 
tralised maintenance shops relative to given 
operational activity where equipment is in use. 

11.4.2 Repairs to Equipment—Classfcation 

Another consideration that seems important 
is the equipment maintenance and repair 
methods. For purposes of analysis, equip¬ 
ment repairs may be classified into the follow¬ 
ing major categories. 
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11.4.2.1 Mmor repairs 

Minor repairs are made at field repair shop 
level, and usually consist of replacement of a 
few individual parts, or reconditioning of .some 
assemblies when such work does not inrolvc 
the u.se of highly specialised erpiipment, or 
tools. Rclining brakes, grinding valves, re¬ 
placing king-pins and bushings, replacing 
broken .springs, bleeding hydraulic .systems, 
minor electrical systems repairs, are typical of 
such joh.s of minor repairs. 

11.4.2.2 Unit replacement 

Unit replacements are also made at the field 
repair .shops. Functional as.semhlie,s, .such as 
generator,s, radiators and oil coolers, water 
pumps, differentials, motor assemblies track 
chains for crawler tractors, turbo-chargers, 
super-chargers/blowers, etc., arc replaced 
as a unit. This is mainly with a view to 
minimi.sing the amount of time lost bv both 
equipment repair and operating crews, and is 
seemingly a mandatory requirement for any 
efficient fleet repair system as of the present 
times. 

11.4.2.3. Mdjor repairs 

The need for major repairs is usually de¬ 
termined as a result of periodical inspections 
when mechanical characteristics, such as 
engine compre,ssion and wear of parts and 
units are measured. The inspectors deter¬ 
mine the need for major repair work against 
a standard of allowable tolerances and wear. 
Experience has shown that the wear on cer¬ 
tain moving parts necessitates rebuilding or 
replacement after a fixed period of use. Ac¬ 
cordingly, major overhaul becomes almo.st 
automatic after a pre-determined number of 
hours of operation/use or a fixed mileage is 
1 cached. This is a part of the preventive 
maintenance exercise, which enables the ins¬ 
pectors and tlie owners of equipment to lay 
down a programme of overhaul or major re¬ 
pair of equipment, in terms of fixed periods 
of time in 'elation to particular category and 
type of machine in use. 

11.4.2.4. Repair artwity—a functional approach 

A noteworthy characteristic of the large re¬ 
pair shops, which are operated by Public Sec¬ 
tor organisation.s or Government Departments, 
is the organisation of repair activities by 
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Departments. Under this system, a unit of 
equipment tliat is in need of a complete over¬ 
haul, can be tf)rn dowi] and the varicjirs assem¬ 
blies assigned to shop subdivisions, so that 
all necessary repairs can be accomplished con¬ 
currently, thus saving the time involved in re¬ 
commissioning the unit of equipment under¬ 
going major repairs. 

On construction jobs involving the use 
of heavier types of eqpuipmcnt, where it is 
also necessary for the major repaijs to be car¬ 
ried out at the project level, functionally de¬ 
signed mobile repair shops, mounted on trucks 
and equipped with a full complement of tools 
and a power generator for operating com¬ 
mon items of tools, like grindeis and diills, 
help in carrying out repairs at site of work 
in the field. 

11.4.3 Centralised Maintenance—Shop Plan For 

So far, items of common consideration rela¬ 
tive to centralised maintenance area mainte¬ 
nance, by way of shop buildings, handling 
facilities, shop floors and repair activity etc., 
have been dearly covered. The facilities 
specifically and separately related to centra¬ 
lised maintenance and area maintenance 
works, have to be further identified on func¬ 
tional basis. 

The nature of work in the shops for cen¬ 
tralised maintenance could be classified as 
‘general maintenance and repairs’ and would 
be of multipurpose type including, iiesidcs 
the major repairs to equipment, substantial 
amount of manufacturing proces.scs, consum- 
ing a good deal of raw materials. The area 
maintenance work would, however, encompass 
specific requirements of installed plants’ re¬ 
pair and maintenance, in locations contiguous 
to the installations and also cover the field 
maintenance and repairs of minor nature in 
relation to motorised/mobile equipment, in 
suitable shops at the work-sites. 

A typical repair shop plan layout relative 
to centralised maintenance and repair work 
for 200 machines is given in Appendix 11.1. 

11.4.3,1 General maintenance and repair 
shops 

The work in general maintenance and repair 
shops may be .subdivided according to the 
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functional requirements, keeping in view of 
the niiniiruiin time necessary for repairs to 
equipment. The .shops may be planned 
in the following manner;— 

1. Machine shop. 

2. General repair and fitting shop. 

.'1. Smithy shop. 

4. Foundry shop. 

5. Battery shop. 

6. Heavy equipment repair shop.s—by 

individual categories of machines. 

7. Diesel engine repair shop. 

8. F.lectricai repair shop. 

9. Drill repair shop (Mainly for consuuc- 
tinn work and mining activity). 

10. Structural shops—steel falirication works, 
including sheet metal shop. 

11. Servicing section. 

12. Wood working machinery shop (and 
body building- shop wherever required). 

13. Pain shop. 

14. Tyre retreading shop. 

15. Welding shop, 

K). Miscellaneous machinery repair shop. 
17. Transport & light vehicle repair shop. 

11.4.3.2 Heavy equipment repair shop 

In relation to heavy equipment repair shop, 
a fiirlhcr sub-division would be necessary in 
the following manner, as sub-.sections or com¬ 
ponent repair shops:— 

(i) Transmission repairs. 

(ii) Hydraulic systems and hydraulic 
equipment repairs (including torque- 
converters). 

(iii) Differential repairs. 

(iv) Track group component repair shop. 

11.4.3.3 Engine repair shop 

In 1 elation to the engine repair shop, fur¬ 
ther siib-dit'ision of work will be in sectional 
compartments relating to the following:— 

(1) Cleaning and degTea.sing section. 

(2) Disassembly and inspection section. 

(3) Cylinder-head section. 

(4) Supercharger/ Turbo-charger/ blower 
section, 


(.5) Aircompressor and dutch section. 

(6) Electrical fittings section. 

(7) Assembly sections—one each for par¬ 
ticular makes of diesel engines under 
repairs. 

(8) Dynamo-meter section for running in 
and testing of repaired engines, 

11.4.3.4 Specialisalwi—main purpose 

The main purpose of settionalisation of 
work in the manner defined above is the spe¬ 
cialisation, besides the saving in time, due to 
concurrent repairs of components and also 
to provide a means of supplving .standby re¬ 
built components rvhkh tvould help in fur¬ 
ther saving of the time in repair and overhaul 
of the mae.hines. While in some ca.ses, it 
is generally nece.ssary to repair and over¬ 
haul the particular components belonging 
to a giveir machine under overhaul, and com¬ 
mission the machine after repairs only with 
the.se components, it is a healthy practice to 
have standby components duly relanilt, repair- 
od and reconditioned, so that when a machine 
is tinder major repairs and overhaul, the re¬ 
built or reconditioned standby units can be 
conveniently switched to tlie chasis of the 
machine and the m.achine is .sent out after 
being re€ommis.sioned in rhe shortest pos.si51c 
time. Such a pr.actice is helpful, specially 
when certain machines breakdown during the 
working .season, when certain production 
levels have to be achieved on the job and also 
when the repair and overhaul of a large fleets 
of machines is condensed into a brief period— 
off-season period of about ‘.3’ months. The 
limited space and floor area of the available 
shops, besides the limited period during which 
the repairs are to be completed so as to make 
the machines fit for the next season’s work, make 
it mandatory for such a practice to he adopted 
to the best advantage of the equipnaent fleet 
owner and the work where the machines are to 
be used. 

11.4.3.5, Shovel repairs 

In relation to shovel repairs, it may be indicat¬ 
ed, that the shop shotikl have a pit into which 
the shovel can crawd. The ramp providing 
approach to the pit should have a smooth gradi¬ 
ent of 1 in 16. Drainage arrangement for the 
pit must also be provided with a sump pump, 
pumping out water from a small drainage tank 
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in one corner—at the farthest end opposite the 
ramp. I he depth of pit should be such as to 
make the walking platform provided on the 
shovel to l)e llusli with the floor area. Tius 
affords the eonvenience of repair ciew and per¬ 
sonnel walking across to repair the machinery 
portion of the siuivei, while the shovel boom 
can be conveniently laid on the .shop lloor and 
attended to for repair.s, if any. 

Another advantage of providing a pit in the 
shovel repair shop is the saving in the height of 
the roof over the shovel repair shop which would 
othciw'ise iionnally have to be fairly large in 
view of the clearance necessary above the gantry 
on top of the shovel cab roof and the height 
of the boom sheave point. 

The machinery portion of the shovel can be 
raised up with the as.sistanec of hydraulic jacks 
of suitable capacity and finally rigged on slee¬ 
pers scantlings or other suitable propping ar¬ 
rangements to clear the eetitre pintle or king 
pin of the shovel. 

] 1.4,4 Shop Equipment and Tools 

It will be too much to elaborate the details of 
the ccpiipmeut that should be in.stallcd inside 
the shops foi convenience of quick repairs to 
machines, as the exact requirement in this res¬ 
pect would have to be precisely related to the 
type and volume of work to be done in any 
shops. Hence, in what follows, the type of 
machine-tools and facilities generally installed 
inside the shops ivill only be described, so that 
a guideline is furnished by way of identification 
of the items of machinetools. Certain items 
like welding lines, compressed air-lines, centra¬ 
lised oxygen and acetylene systems, etc., which 
happen to serve most of the shops will be des¬ 
cribed ill greater details. 

Gisen below is the description of the items 
of machine tools and facilities generally pro¬ 
vided in the particular shops against which 
these are mentioned. IT IS, HOWEVER, TO 
BE NOTED THAT JUDICIOUS SELEC¬ 
TION OF ITEMS—THEIR TYPE, SIZE 
AND QUANTITY. WILL BE MADE BY 
THOSE RESPONSIBLE FOR CREATING 
THE WORKSHOP ORGANISATION, THE 
ITEMS OF MACHINE TOOLS SO SELECT- 
ED, WOULD BE IN CLEAR COtNSIDERA- 
TION OF THE W^ORR-LOAD, AND THE 
TYPE AND NAFURE OF WORK. 


il.4.4.1 Machine shop 

1. Metal working lathe/s—3'' to 60" swing 
and ‘ways’ length, as desired and neces¬ 
sary. 

2. Planner. 

3. Shaper, 

4. Milling machine. 

5. Drill/.s including radial drill. 

6. Boring mill—horizontal/vcrtical. 

7. Power hacksaw/cold circular saw. 

8. (a) Grinders, pedestal, portable and 
tool post gjinders, 

(b) Tool grinding machines, eiliudrical 
grinding machines, surface grinding 
machines. 

9. Portable line boring bar-powered bored 
equipment used to line bore parts too 
large to set up in machines or which must 
be bored in the field. 

10. Presses-arbor and hydraulic to press fit 
assemblies or to remove parts w'hich are 
tight-fits. The hydraulic press may be 
vertical or horizontal and may range from 
50-Tons to 200 Tons capacity. 

11. Tool room equipment. 

The machine shop requires a great variety and 
sizes of cutter, drills, reamers etc., for its work. 
Sufficient space has to be provided for storage 
and repair of all such tools which are fairly 
expensive. 

It is also customary for the tool rooms to 
repair and store small power drills, such as 
portable drills, impact wrenches, hydraulic jacks 
etc. W^ork benches, special tool grinders and 
precision bench lathes arc also necessary for a 
well-equipped tool room. 

Occasionally, a small heat-treatment furnace- 
elcctrically operated, is also necessary to make 
the tool room selfsufficicnt for its needs. If an 
elaborately organised heat-treatrnent section is 
available separately as a part of the general 
shops, the heat-treatment work for (he tool room 
jobs is got done in that specialised shop. 

11,4.4.2. General repair and fitting shop 

This is an extension of the machine shop and 
the machine tool facilities provided in the latter 



are utilised for the work in hand. Besides this, 
functionally, the general repair work involving 
fitments etc., is done through a host of litters 
employed on work. 

The machine tools required exclusively for this 
shop may comprise of the following:— 

1. Press 

2. Grinders. 

3. Mechanical/air operated power tools- 
impact wrenches etc. 

The general repair and fitting shop personnel 
arc also engaged in attending to the work arising 
in the area maintenance shops or in the field. 

11.4.4.3. Smithy .shop. 

1. Coal fired furnaces with blowers. 

2. Oil-fired furnaces 

S. Power harnmers-air-operuted or electri¬ 
cally opcratcd-250 k.g. to 500 k.g. 

11.4.4.4. Heax’y equipment repair shops. 

1. Arbor press. 

2. Pedestal grinder 

3. Pillar drilling machine 

4. Machine lathe. 

For crawler tractor repair .shop, it would be 
essential to have the submerged arc-welding 
machines automatic typcs-spccial machines for 
track-chain rebuilding, track rollers and idler 
rebuilding, besides a track press, clectrical/hydr- 
aulically operated and impact wrenches 

5. Wherever w'clding lines arc not available 
through a central arrangement, separate welding 
sets may be provided in each one of the heavy 
equipment repair shop. 

6. For component repairs, .separate stands for 
transmi.ssions, differentials and hydraulic system 
components would be required. These would 
have to be specially fabricated. 

Besides this, arrangements would have to be 
rigged up for testing of the repaired components, 
or for ‘running-in-operation’ thereof. 

11.4.4..5. Diesel eni^ine repair shop 

1. Fuel pump test bench/s. 

2. Injector testing equipment. 


3. Injector-tip/nozzle testing ccpiipment. 

4. Valve grinding/refadng machine. 

5. Cylinder-head, hydraulic testing cepnp- 
ment. 

6. Honing ccpiipment. 

7. Lapping and polishing arrangement. 

8. Line boring equipment. 

9. Connecting rod alignment equipment. 

10. Pedestal grinder. 

11. Dynamo meter. 

12. Engine stands. 

13. Lathe/s. 

14. Crankshaft grinder. 

Besides the above cejuipment, some of which 
may be optional, depending upon the size of 
the job individually and the functional work 
done in the shops, a variety of tools are nccc.s- 
sarily required to handle the work with precision 
and efficiency. I'hesc arc as follows:— 

1. Puller, gear (set), 

2. Puller sleeve. 

3. Radiator repair cciuipment. 

4. Reamer, adjustable. 

5. Reamer ridges. 

6. Sander, electrical. 

7. I’csters, special, for valve spring etc. 

8. Special vices for holding pistons etc. 

9. Welding and cutting outfit-Oxy-acctylene 

10. Blow lamps. 

11. Micrometers 

12. Torque wrenches. 

With respect to fuel injection parts repair, it 
may be mentioned that the heart of the diesel 
engine is in the fuel injection system. To over¬ 
haul and Calibrate pumps, governors and in¬ 
jectors, a dust-free, temperature controlled room 
must be provided. There are several basic fuel 
injection systems, each requiring special tools 
and equipment to properly repair and calibrate 
its components. Pump calibration stands, in¬ 
jector floor rating machines, injector pressure 
stands, lapping machines, air gauges and ultra 
sonic cleaning tanks for injector nozzles, are 
among the ccpiipment needed. 
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It is not always necessary to have a separate 
fuel injection parts repair section in a main 
shop relative to a given activity, unless the 
population of diesel powdered equipment is 
fairly large having a few standard males of die¬ 
sel engines in use. Where the population of 
equipment is relatively small, it is customary to 
have the fuel injection components repaired by 
specialised organisations outside, who are gene¬ 
rally named as “Factory authorised vendors/ 
dealers”. 

A special mention has also to be made about 
the ‘Dynamo meters’, which are used for run¬ 
ning in of the engine, and for making any 
necessary adjustments, checking for leaks and 
determining the horse power of the overhauled 
engine. There arc two types of dynamo-meters 
in common use-the water pump and the elec¬ 
trical gcncrator-resister. The high cost of the 
latter generally precludes its use, except for low 
horse-power engines. 

A passing rcfcicncc may also be made to the 
need tor the installation of the dynaino-metcr 
and engine stand in a sound-proof room, pro¬ 
vided with necessary crane or a mono-rail faci¬ 
lity for handling. Instrumentation is anolhei 
necessarily essential part of this room. Provi¬ 
sion must also be made suitably for fuel supply, 
water, air, waste-water drainage and engine 
exhaust. 

ll.I.I.fi Electrical repair shop 

This is more of an outfit for the electricians 
to rewind armatures, coils and repairs to com¬ 
mutators etc. Depending upon the type of the 
work decided to be done in a shop, the equip¬ 
ment may vary from job to job. Whore large- 
sized motors and generators are undertaken for 
repairs, special machines would be required to 
suit the particular purpose. In an average 
shop, it is more of a cluster of electrician’s 
benches with instrument panels for testing the 
repaired electrical equipment. 

One of the main requirement of this shop 
is the insulation drying equipment, which 
again varies with the type and size of electrical 
machines under repair. 

It is also necessary to have machine lathes 
with 10" to 12" .swung and for armature turn¬ 
ing, generator-regulator test stands. 


11.4.4.7 Drill repair shop 

Portable hydraulic jacks and rams and 
grinders and large impact wrenches along 
with Oxy-acet) lerie equipment and welding 
equipment are essential for this shop. 

The compressors and electric motors or die¬ 
sel engines generally used with the rotary and 
dowii-the-hole drills, are repaired in the res¬ 
pective shops—compressors in the miscella¬ 
neous machinery repair shop, electric motors 
in the electric shop and diesel engines in the 
diesel engine shop. 

Automatic welding machines are also provided 
wherever the type of drills used are such 
as would require for such equipment. 

11.4.4.8 Structural shop 

1. Punching and shearing machine—power 
press, 

2. Bending rolls. 

3. Radial drills. 

4. Oxy-Acctylcnc profile cutting machines. 

5. Oxy-Acctylene automatic cutting 
machine. 

6. Hydraulic press. 

7. Welding scts/weldmg lines, 

8. Girder bending and straightening 
machine. 

9. Radio-graphic camera/X-ray equipment, 

10. Pedestal grinder, double wheeled. 

11, Pipe bending machine. 

11.4.4.9 Servicing section 

1. Hydraulic lift. 

2. Air compressor. 

3. Pressurised lubrication equipment 

4. Washing stand. 

5. Steam jenny. 

6. Water tanks. 

11.4.4.10 Wood-working machinery shop 

1. Planning machines. 

2. Band-saw. 

3. Circular saw. 



11.4.4.11 Paini shop 

1. Paint spra)ing plant. 

2. Drying chamber. 

11.4.4.12 'Pyre retreading and repair shop 

1. (i) Rim Remover, (ii) Tyre expander. 

2. Buffing machine. 

3. Rubber cement spraying Equipment. 

4. Building machine. 

5. Mould with matrix, 

6. Steam boiler, 

11.4.4.13 Battery shop 

1. Batter) chargers. 

2. Water spray. 

3. Exhau.st fan. 

4. Distilled water plant. 

.5. Blow lamp. 

11.4.4.14 Aulomotive shop 

1. Hydraulic press. 

2. Drill press. 

3. Heavy duty pedestal grinders. 

4. Jacks, hydraulic and air. 

5. Wheel aligning equipment. 

6. Spark plug sanding machine. 

7. Electrical timing and timing equipment. 

8. Miscellaneous itcm.s of machine tools, 
according to requirement. 

11.4.4.15 Welding shop 

The welding machines may either be indi¬ 
vidual items like motor-generator set, or a 
transformer welding machine with single or 
multiple operator lines, or as in the grid 
system, a suitable capacity transformer unit 
feeding a number of regulators—each with 
single or double welding lines. In some 
cases, power is supplied to convenient outlets 
located at places where these are needed in 
individual shops and each outlet reives one 
welding machine. The building is grounded 
ancl provides a convenient ground circuit for 
any welding. For mobile equipment, a sepa¬ 
rate ground is carried to the work. 

In the grid type arrangement, the grid 
resistors provide the controlled amperage and 
voltage. This eliminates the location of weld¬ 


ing machines in the shop area besides elimi¬ 
nating the machine movement. If the grid 
location is so planned that the welding leads 
can be taken therefrom to convenient places 
of W'ork in the shops, this can be an economical 
method to provide faci]itie,s for welding. How¬ 
ever, in this ca.se, the main control being at 
the grid location point, regulation of ampere- 
age and voltage has to be manually done. 
I his could be controlled by telephone lom- 
munication system, or by the end user personal¬ 
ly going and setting the regulator at the requir¬ 
ed point to give the desired ampercage and 
voltage. 

In certain welding jobs, special electrodes 
arc required to bo u.sed, and this invoh'os en¬ 
tirely different equipment. Welding of zinc, 
aluminium and magnesium alloys which arc 
extremely hard to weld, involves the heliarc 
w'clding machines. 

Automatic submerged are welding is also 
commonly involved, specially when rebuilding 
of parts or structural woik is concermrd. As 
an adjunct to this, welding positioners afford 
tlie convenience of pioper positioning of the 
pieces to be welded at a fast rate. The posi¬ 
tioners are generally powered either electri¬ 
cally or hydraulically. 

Rotary tables, drive and tail stock, similar 
to lathe, roller positioners (lor circumferen¬ 
tially rotating large work) etc., etc., are also 
some of the types of ivclding positioners. 

The equipment a.s above, may be a part of 
the structural shop to the extent required and 
in certain cases, work in isolation in a central 
welding shop. 

Trailer mounted dicsel/clectrk operated 
welding sets and oxy-acetylene cutting and 
welding sets make another useful item of 
equipment to be provided. Certain welding 
jobs assigned to the workshop team in the 
field area can be conveniently carried out 
wdth the help of these mobile welding sets. 
Moreover, during the course of testing of 
machines, after repair and overhaul, such 
mobile welding sets arc very useful in the 
vehicle parking area, in the ‘'hard-standing'’ 
sheds or in the operational test fields. 

11.4.4.16 Compressed air system 

The requirements of compressed air may be 
for use of power tools, for cleaning of surfaces. 
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for serving and paint sections, and for various 
other applications inside the shops. Depend- 
ing upon the total activity involving use of 
comprc.sscd air, the compressed air system 
could be fed from a central location wluTe a 
battery of compressors or a .single largeskcd 
compressor can be put to use. For particular 
types of works where the air compressor at the 
discharge end is necesarily to be of a certain 
rating, and the compressed air lines have to 
extend over a large distance from the central 
location, it becomes necessary to instal a .separate 
air compressor for tiie particular location to meet 
such a situation. Overhead compfes,sed air 
lines, or laying of the compressed air lines 
in drainages in the floor area, has to 
he initially planned in a suitable manner to 
meet the requirements of vaiious activities all 
over the .shops. Subsequent installation at 
times involves interference with other facili- 
tie,s rvhidi are already in use and this propo¬ 
sition becomes rather expensive and unecono¬ 
mical. 

11.4.f,17 Centinlised oxygen and acetylene 
systems 

Oxygen and acetylene aic used in large 
quantities in maintenance work and in the 
structural shop where steel fabrication is in- 
volved. The mo.st common proceduie is to 
get Oxygen and Acetylene Gas in cylinder a.s 
supplied by the matmfactiiring plants. How¬ 
ever, to make the operations economical, spe¬ 
cially when the consumption of Oxygen and 
Acetylene Gas is fairly high due to the nature of 
operations to be performed, it Irecomes econo¬ 
mical to purchase the gas in .smail tanks and dis¬ 
tribute them to the shops a.s needed. Even this is 
quite a cumbersome procedure, as it involves 
to a slightly lesser degree, the same ptoblems 
of handling di.strihiUion and collection of the 
tariLs as in the case of gas cylinders. Besides, 
the arrangement for transport of the con- 
taincrs-cum-tanks or cylinders from the manu¬ 
facturers to the users worksite can involve cer¬ 
tain difficulties occasionally in transporting 
these contaiiicis to and fro. If the work at 
the users’ end cannot brook such delays and 
the supply ha.s necessarily to be continuous 
and regular, a central plant can be equipped 
to distribute Oxygen and Acetylene through 
a piping system to eacli shop, or hv generating 
the Oxygen and Acetylene and bottling same 
in containers for convenience of the vaiious 
user sub-divisions on the project. Not only 


i.s the gas produced at economical rate, its 
ready availability enables the user to keep up 
the rvork in good pt ogi ess. 

Such Oxygen and Acetylene manufac.tui- 
ing plants arc of course, rare to sec with indi¬ 
vidual piqjcct authorities. They arc excep¬ 
tionally ferv, who liavc provided such installa¬ 
tions. Beas Eroject in the Irrigation and 
Power Sector is one such example to quote. 

11.4.5. Area Maintenance Shops 
11.4..5] Purpose 

The main put pose of area/f'ield mainte¬ 
nance shops is, 

(1) to prevent mechanical break-downs of 
equipment as far as po.ssible; and 

(2) in case of mechanical break-downs to 
put the machine back into sendee v.dth 
a minimum loss of time. 

If a machine is not kept in a properly ad¬ 
justed condition, it lo.sc.s the perlormance effi¬ 
ciency and there is a tendency to unusual wear 
and tear on the machine. ’Die prevention 
of mechanical brcak-dotvns mainly relates to 
such timely adjustmenis to parts and compo¬ 
nents in the machine. The main function of 
the area maintenance shop should be to pro¬ 
vide for schedule of adjustmenis, indicating 
the intervals at rvhith such adjustments are 
required to be checked and the time to be 
taken for adjustmeru. Regular mechanical 
in.spection is also a part of tins schedule through 
which the possibility of major break-downs are 
checked at the commencement of the smaller 
initial causes. 

Minor repairs which cannot be .scheduled 
also need prompt attention so that it may 
not subsequently lead to severe breakdowns 
due to negligence in carrying out the repairs 
in proper time When, iuspite of precau¬ 
tions, major break-downs occur at the site of 
work, the field maiutcnance peisounnet should 
concentrate on returning the machine to 
W'ork on the minimum loss of time. ’Fhe 
methods of .so doing depend upon the nature 
of breakdown, the type of machine, material 
facilities, labour facilities etc. .Sometimes 
assembly and sub-assemblies refriaeenient are 
also a part of the work to l)e done in the aiea 
maintenance shops. Immediate replacement 
of a defective assembly, than keeping the 



machine waiting for repairs on the defective 
one is more economical as the machine can 
be used on production work immediately on the 
replacement of the assembly. 

The function of the field maintenance is 
to see that no machine is allowed to continue 
on work when it is in need of mechanical 
attention whether of relatively minor nature 
or of a more serious character. Prompt at¬ 
tention to minor faults, even if at the cost 
of stoppage of work, would pay in the long- 
run. 

11.4.5.2 Location 

The area maintenance shops or the field 
shops take a part of the work in respect of 
maintenance and repair of et^uipment very 
near to the location of their work. The 
first consideration is that this should be locat¬ 
ed as near as possible to the scene of opera¬ 
tion, with good access roads, to minimise the 
time to be taken in bringing plant to the work¬ 
shop. In .some cases, the installed plants— 
as in a case of the mining work (the typical 
example being a crushing plant), such main¬ 
tenance shops have to be so arranged and 
located that .speedy repairs to such equipment 
is facilitated. Moving heav\ mantles of large¬ 
sized crushers away from the crushing plant 
to distantly located workshop premises may 
be not only a cumbersome procedure from 
transport and handling angle, it may also 
Involve lot of delay in repair or recondition¬ 
ing thereof. Hence in so far as the area 
maintenance shops are concerned, the main 
consideration, in context of convenience and 
speed of work of maintenance and repair of 
work is the sub-division of such operations 
into separate field shops for maintenance and 
repair of the mobile or motorised equipment 
and the installed equipment. 

11.4.5.3 Shop equipment 

l.ittle useful purpose is served by estab¬ 
lishing a field maintenance organisation on 
a pioject unless essential facilities are provid¬ 
ed. Without facilities, the unit is ineffi¬ 
cient; and either necessary work is not car¬ 
ried out or is performed indifferently due to 
lack of the tools for the job. 

Minimum requirements for a field main¬ 
tenance organisation servicing an average 
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sized mixed fleet of equipment and plant 
arc:— 

(a) Covered \rorkshop floor space, preferably 
on a concrete floor, provided with light 
and powerself-generated, if necessary. 

(b) Workshop vehicle park. 

(c) Fitting shop equipment, benches, vices, 
cupboards, racks, portable drills and grin¬ 
ders, hydraulic jacks, crowbars etc, 

(d) Lifting tackle-gantry type or mobile crane 
for workshop use, mobile crane for field 
use. 

(e) Portable electric welding equipment, oxy- 
acetylene cutting and welding plant, 
brazing plant forge. 

(f) Stores for spare parts, files, chisels taps, 
dies, grinding wheels etc. 

(g) High pressure washing equipment & 
steam jenny. 

It should be emphasized that the foregoing 
reprc,scnts the minimum requirements for an 
average field unit to be self-supporting under 
normal circumstances. The facilities on a very 
large prcject are very much more complete and 
the extent to w-hich equipment should be pro¬ 
vided depends entirely upon the type and dur¬ 
ation of the project and the classes and concent¬ 
ration of plant. Each individual case must be 
worked out in terms of economic factors involv¬ 
ed, bearing in mind that it is usually false 
economy to under equip. Ill equipped and/or 
poorly controlled organisation is likely to be an 
expensive liability. 

11.4.5.4. Motorised equipment. 

The area shops for the motorised equipment 
would mainly involve installation of a few items 
of machine tools-lathe, drilling machine, pede¬ 
stal grinder, arbor press, welding equipment, 
Oxyacetylene cutting and welding equipment, 
pressurised lubrication and servicing equipment 
besides a large variety of hand tools and some 
power tools. 

Here again, however, for certain categories of 
equipment—mainly the excavators slightly differ¬ 
ent arrangements w'ould be required. The main¬ 
tenance and repair shop in the field for this 
category of equipment, would have a smaller 
set up, as described in the centralised mainten¬ 
ance .shops—providing a suitably floored pit 
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under a roof shed necessary provisions of drain¬ 
age arrangement, fitters itcnclies and certain 
tools, including power tools. Of cotinsc, the 
handling facilities by way of lifting tackle, jack.s 
and overhead crane, would entail efficiency to 
repair work for such equipment. 

As a part of the area .shops equipment, mobile 
servicing units arc also required. It is cn.stomary 
to maintain most of the items of motori.sed 
equipment while these are on the run on pro¬ 
duction work. The mobile servicing units get 
parked at suitable locations in the work area 
and the machines are drawn one after another 
at periodical intervals for servicing or any minor 
repairs that may ari.se in the course of operation 
oi equipment. .Such units may be .skid-mounted 
in some case.s, or trailor/trnck mounted. The 
essential items of equipment installed, whether 
mounted on skids or truck.s/tiailors would be 
an an-compressor, pre.ssurised lubricating or 
lubricant-dispensing unit.s, with reeks of hose.s 
and accompanied by a trailor-monnted or trolly 
mounted miniature .shop having a power unit 
with a drill and a grinder. Sometimes, a separ¬ 
ate trailor-unit with essential hatdwaie mate¬ 
rials, like nuts, bolts, .screws etc., is also a parr 
of tiic moltile unit, to help carry out minor 
repair.s to the equipment. 

ll.I.rn.o. Installed equipment 

In relation to installed equipment, like crits- 
her.s, where crn.sher-mantle and concaves are 
prcpaied in the shop, mantle stands, zinc pots 
and zinc storage facilities are prerequisites. If 
the shop can be arranged on the crusher work¬ 
ing floor, the major overhaul crane will .serve 
the maintenance shop al.so. If this facility cannot 
find extended application a.s such, a separate; 
overhead crane would be needed for this heavy 
work. If, however, the shop has to be separately 
located, it should be central to the plant opera¬ 
tions and preferably on the ground level to 
facilitate handling of heavy items. In any ca.se, 
this also has to be under roofed accommodation. 

lI.-4.,‘).6. Repair Stalls 

It is al,so a practice with some of the users of 
equipment, where large fleets of equipment are 
put to use on given activitie.s, to have repair 
.stalls in close proximity to the operational aiea. 
I’he size of such stalls can be determined by 
the size of the items of motorised ecpiipincnt in 
use. Normally, the width and the length of the 
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stall would be ,su(h as would afford the conveni¬ 
ence of a motorised pieces of equipment to drive 
in and yet leave sufficient space on the sides and 
in front for the maintenance and repair crew 
to move around the machine and also to have 
the facility of a work-bench besides. 

■^’ct in few other cases, the stalls take a diffe¬ 
rent .shape. These are in the form of fabricated 
steel structures with canopy on top and arrang¬ 
ements for lifting the structure provided at suit¬ 
able place of the structure. If d machine breaks 
down in the work area, it is towed away to a 
convenient location therein closeby and the 
structure picked up with the help of a crane to 
provide cover and protection to the particular 
area of the machine in whicli the repairs are 
done. It may not be ncces.sary to mention that 
such arrangements are peculiar only to such 
jobs where the elimatic conditions or the day or 
night temperatures cause physical trouble to 
the working crew and specially when the repair 
or maintenance work would take a fairly long 
time. 

HAM. Semiring Facilities. 

In what has so far Itcen considered in this 
Cffiaplei, the broad outline of functions and 
kayont of centralised maintenance shops and 
area maintenance .shops has been dealt with. 
The main item common to both of these items 
is the servicing facilities in form of .service 
station equipment. Whether a service staiion 
is fixed or mobile, the eejuipment is substantially 
the .same tind should include’ 

(a) Tanks or containers for all classes of lubri¬ 
cants, flushing and cleaning fluids, water 
and distilled water etc., with arrange¬ 
ments for drawing off without contamin¬ 
ation. 

(h) Air compressor plant for pressure greas¬ 
ing. air cleaning and tyre inflation, as 
may be required, 

(c) High pressure water washing plant, petrol 
or diesel driven, for mounting on mobile 
plant or electric motor driven for seivice 
station installation. 

(d) Steam jenny. 

(e) Cleaning materiaks, preferably in lockers. 

(f) Filling measures for each type of lubri¬ 
cant, specially service rooks, grease guns, 
ptessnre grease buekets, spanners of 
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assorled sizes and types, tyre gauges, 
puncture repair outlits etc., with arrange¬ 
ments to keep them clean and necessary 
prtA’ision for storage. 

(g) An assortment of hard-.vare items, includ¬ 
ing nuts, bolts, washers, grease nipples, 
split pins etc., in suitable liins and lockers. 

Permanent fixed service station are GENE- 
Ry\LLY provided with fuel storage tanks for 
direct dispensation fuel to tire fuel tanks of in¬ 
dividual machines or for drawing of supplies 
there from into a dean mobile tanks which may 
dispense fuel at mobile servied station points or 
for the use of stationary plant .scattered over 
the work area in the held. 

I'ravelling fuel tanks to plant nor readily 
accessible to a fixed service station, should be of 
sufficient capacity to serve the needs of all plants 
being served by each mobile tank unit. In such 
a case, it mvrst be remembered that auv fuel left 
orcr should be pumped back into the bulk stor¬ 
age tairkh and fre.sh drawing made lor the next 
day’s oj.'cration or else, the mobile tank should 
be filled up completely at the end of the day’s 
work. 

11,.5. Stores Warehousing. 

Store room or warehouse facilitie.s, .should as 
far as possible, be planned to adjoin the section 
of tlic maintenance shops which have the greatest 
need for accessibility to parts, in case cf centra¬ 
lised maintenance shops and the centralised 
stores, at least the two premises should be con¬ 
tiguous to each other if possible, or not too far 
invav from each other. 

The warehouse itself must be planned to 
facililaie. handling of materials with the lea.st 
amount of effort. Fast moving items, mainly 
mobile equipment repair parts, should be stored 
where they are easily acccssihle-with the eonside- 
rmion to dispersal with a minimum of travel. 
Access aisles must be provided for fork-lift trucks, 
and bin aisles nirrst bo of proper nndih to accom¬ 
modate 2-wheel or l-whecl hand trucks, at a 
minimum of f! ft. 

Receiving areas should be provided separately 
with sufficient space to accommodate foik-lift 
unloading of trucks, A recessed liuek platform- 
level ramp, contained within the building, will 
provide all-weather loading and unloading of 


trucks and is desirable in spite of floor space it 
covers. It is also desirable, if possible, to pro¬ 
vide railroad access with a box-car—level ramp 
vituatod to unload with a fork-lift. 

Materia! storage requirements nnn.t allow 
consideration for both si/c and v.eighi: of 
materials. Storage capacRy miisi llicrcrorc, 
be determined witii great tare. Ciompai [men¬ 
tal draw !)'])e £:a!.iincts shonid !)c provided for 
every small materials, and steel adjustable shelf 
ea.ses should be planned to accommodate mhei 
\ai iety/sizes of materials. Heavy adjustalile 
pallei racks with engineered safety factors for 
carrying capacity, must be provided for heavy 
materials. 

Otiier eousiderafions for stoi age must include 
special cabinets for gaskets, door-type cabinets 
for materials, such as bearings, seals, and other 
items which should remain reialivcly dust or 
dirt free, and cabinets witii lockcal dooi.s to con¬ 
tain high value sccinity items m p.rcci.sa:)n ins- 
tiumems or items on which the issue is sttictly 
controlled 

Sjrecial racks or fixtures must also be provided 
for cables, ropes, rolls of gasket materials and 
other commodities which reephre special handl¬ 
ing bc'canse of odd shapes, lengths or safety iii 
handling. 

Consideration mast also be given to storage 
of acids, lubricants, compressed gas cylinders, 
bulk or bagged materials, steel, and heavy mate¬ 
rials. Generally for safety icasons, or because 
of their bulk, those items canuot he stored in 
the w'avehouse proper and will require outside 
storage or .storage in buildings suited to the mate¬ 
rial. In respect of Iribricanis spctially, and 
also for other fluid materials, some of which 
cannot stand variation in te.mperai irrcs, suitable 
buildings or cover should be provided for 
storage. However, in providing for sudi sto¬ 
rage, provision .should he made for access either 
bv rail tviih box cars level ramp or docks which 
will permit fork-lift unloading and a crane faci¬ 
lity to provide for unloading heavy materials 
from rail cars or trucks. 

.Storage of tyre.s needs mciicnlons care. One 
of the most important factor governing the 
life of tyres is proper siovage. Tyres are not 
recommended to be stored oiiidoors. They are 
to be stored in a cool, dry and claik shed. 



in addition to adequate storage fadJitics, 
emphasis should be laid on a proper eatalogn- 
ing ssstem. A placing or r.ommodity nnmber- 
irig system must be provided that will lend 
itself ready to easy determination and ability 
to liiid materials. This systetn must be 
deletmined with the knovvdedge that ware¬ 
house meu generalh arc brought up from the 
rank.s, have average intelligence, but often do 
not Lave an aceounting background. The pre- 
■sent da) cataloguing aids should be availed o£. 

Storage space for spare parts 

It i.s generally difficult to give a scale of pro- 
vi.sion of storage space and facilities for a de- 
fined size of inventory of spare parts. The 
provisions would vary substantially, according 
to type and iiatuie of the parts in stock (whether 
heavy or light, reejuiring .special preservation 
and maintenance process or special storage 
arratigcments) and quantities thereof. Con¬ 
sidering the items of spare parts generally re¬ 
quired for maintenance, repair and overhaul 
of major items of eartlmioving niachi];cs, cer¬ 
tain guidelines could however, be furnished to 
determine the scale of provision of floor space 
in a warehouse storing such parks. Guide 
lines in this re.spect is giveir ir. Appendix 11.2. 

11.6 Observations of the Committee on Visits 
to sites of Work of Different Users of tire 
Equipment. 

(a) Workshops. 

While there is no doubt that nrosi of the 
project authorities attenrpt to plan mclicnlous- 
ly the layout of the workshops and stores on 
any operation involving intensive use of equip¬ 
ment, most ofterr such planning doe.s not hi- 
clnde detailed con.sideration of the large num¬ 
ber of diversified factors nece.ssary for the pur¬ 
pose and as referred to in the preceding portion 
of i!iis Chapter, The functional aspects are 
no doubt taken care of to a large extent; but 
there again, the seciuence of operations func¬ 
tionally involved, in processing equipment for 
repair and overhaul or in storage of items in 
the stores, arc not considered minutely. The 
handling facilities and the location of faci¬ 
lities lor repair and overhtinl result in fairly 
high amount ot expenditure on handling. 

Lack of drainage facilities, disposal of waste 
material and ahsmicc of general cleanliness, 
make the work in the shops rather uiiscientific 


and most unhygienic. The floor area inside the 
shojvs is not clean and in some cases, there is 
hardly a proper floor surface. The rctads in¬ 
side the workshop premises are not black- 
tijppcd and these cause a serious handicap to 
the niovcmciit of imichincs spccitilly during 
the rainy season. Moreover, unhygienic 
coiiditions result from such roads. It is a false 
economy to save a little amount of initial ex¬ 
penditure in providing suitably covered floois 
inside the shops or in providing blacktopped 
or pucca roads. Well planned, well designed 
shops are no more expensive than poor ones. 

The Committee have witnessed workshops 
and stores where either too little space is pro¬ 
vided for the amount of work to be done, or 
too much vacant space is available resulting 
in unnecessary expenditure on covered space 
besides the long distances the jobs arc to travel 
from one shop to another for different opera¬ 
tions. 

Due amount of care and attention is not 
paid to the convenience of the workers inside 
the .shops. Most often, the workers .squat on 
the floor to attend to repair work, or for doing 
other mi.scellaneous works in the shops. The 
basic requirement, of rvork benches with vices, is 
not taken care of to the required extent. It is 
needless to point out that lot of time can 
be saved in doing :i given ite mof work in 
the shops if such facilities are provided for the 
convenience of the workers and the work. 

Absence of compressed air lines, handicaps 
cleanliness of parts used in reasscmbly/or over¬ 
haul ot macliiires. This also precludes the 
use of pneumatic tools which make the princi¬ 
pal lime saving appliance for jobs like re¬ 
moving or tightening bolts, nuts and strews. 

(b) Ware-houses. 

In respect of warehouses, it has been observ¬ 
ed that not rnueh care is bestowed uporr the 
con.servatiori and preservation of items in sto¬ 
rage—specially spare parts. The parts are 
stored in shelves which extend in height over 
10 to 12 ft. This makes it diffituU for dusting 
of the parts at regular intervals. No care is taken 
cjf impfutant items like bearings, seals and gas¬ 
kets. The gaskets specially get ciumpled due 
to long storage and exposed to open condi¬ 
tions, while these are not mounted on proper 



frames with dowel pins holding them. 
Similarly, the bearings ate also left ex¬ 
posed, without their being wrapped in oil 
paper after these have received a quotijig of 
auticoiTosion lubricant. Initial deterioration 
in the physical condition of such items, shortens 
the life of these components when put to use. 

Iiems like crank shafts, which ai’e very cx- 
pen.sive otherwise, are .also left rather cared 
for inadequately or improperly both in regard 
to its preservation and type of storage. I'lic 
crank shafts arc generally observed to be lying 
Hat on the Hoor instead of bci.ag jrut vertically 
ot supported with lixtines to prevent even 
slight bending while in storage for long time, 
due to its dead weight. The crank pins and 
journals arc not covered suitably with a pre- 
seivant and oil paper. 

In the matter of dispensation of lubricants 
in the shops, a lot of contamination is allowed 
to be introduced by manual handling. The 
measures used arc most often made out of G.P. 
sheets with the neck portion of such containers 
being not wide enough for accessibility to the 
bottom of the containers for proper cleaning. 
It is not a rare occurrence to liiid depo.sit of 
grit and dirt at the spout of the containers and 
at its bottom. Naturally, lubricants dispensed 
in this manner with .such containers would ac¬ 
celerate the pace of wear and tear of the mecha¬ 
nical parts inside a machine receiving lubricants 
through such containers. 

J he Committee have considered it necessary 
to give a broad outline of provisions to be 
made in the project estimates towards cost of 
shops to be provided, the equipment to be 
installed therein and the number of persons to 
be employed relative to the size of fleet of 
equipment in operation. Even though these arc 
barely guiding hgures, it is considered that it 
would be helplul for an average user of equip¬ 
ment to clearly envisage the likely rec|uirement 
of funds for such maintenance facilities to be 
provided. Following are the brief details in 
this respect;— 

1, Workshop Jioor space 

(a) Covered space : 

(i) Main repair shop . 150 to 180 sq ft. per 

machine. 

(ii) Field repair shop . 100 to 120 sq. ft 

per rnadiinc. 


(b) Uncovered space ; 

Main repair shop . two and half to three 
times of (a) (i)abovc.] 

Field repair shop , Same as (a) (ii) above. 

(c) Cost of covered and uncovered space and 
sheds : 

1.5 to 2 % of tlie cost of equipment, 

2. Requiramnt of skilled and unskilled labour : 

(a) Planned maintenance 1.5 skilled men per 

machine and 10% ex¬ 
tra for unskilled la¬ 
bour. 

(b) Eme:gency mainten- 10% of (a) above, 

aiice Supervisory 10% of the skilled 

personnel, personnel at (a)&(b) 

above. 

3. Requirement of shop equipment & Tools. 

4 to 6% of the cost of equipment. 

11-7. Summary of Obscivations and Recom¬ 
mendations. 

For any work involving intensive mechanisa¬ 
tion, a good workshop is the best asset as it 
provides the supporting life line for continued 
and .sustained operation of the plant and equip¬ 
ment. Its usefulness, however, can be as effec¬ 
tive as the initial planning recording its lay¬ 
out and established facilities could make it. If 
the purpose for which the W'orkshops are to be 
established is clearly defined in specific terms 
in relation to the ilems/types of work to be 
done, the purpo,se would be well served. These 
coiisidei ation,s are however, only partially 
covered while planning the work as a whole. 
In flaming project reports, details of the work 
load for the shops is not precisely defined; and 
consequently, provision for space, type of 
building the equipnrent and facilities to be 
irrstallccl therein and sonretinres cverr the 
location of the shops, arc not clearly demarcat¬ 
ed. his results in irradequate provisions to 
rrreet the actual load of work when it is in full 
swrng. One of the basic principles in work¬ 
shop planning—room for expansion, makes 
the rnairr deficiency in initial planning. Oppos¬ 
ed to this, rn some ca.ses, provisions are exces¬ 
sive and dis-proportionate to- the likely work¬ 
load that may be expected even in the peak 
periods of work. 

Some times, the type of construction, the lay 
out of the service roads and parking spaces, 
drainage facrlities etc., are not properly decid¬ 
ed upon in spile of the climatic and geographi¬ 
cal conditions being known this becomes a 

htindicap to work later on. 



The imbalance in the equipment and facili¬ 
ties and the size of the shops, as provided and 
otherwise actually required, has resulted from 
the pattern of maintenance and repair work 
not being clearly decided upon initially, 

1 he hq out of the shops most often does not 
provide for so organising the repair work that 
specialisation could be attained and concurrent 
processing of repairs to assemblies, sub-assem¬ 
blies and components of a machine, could be 
carried out for overall reduction in the total 
repair time of a given machine. 

Hygienic conditions do not prevail within the 
woiksliop premises and the work areas. 

Lack of proper tools and inadequate facili¬ 
ties for handling, congested work spaces in 
dilferent shops, lack of provision of fitters’ 
benches and other such facilities, handicap tire 
piogiess in work. All this is a result of lack 
of proper planning and inadequate provision 
initially made on this account in the original 
estimates. 

The type of construction for stores and 
warehouses, the equipment and facilities pro¬ 
vided therein have sometimes proved proble¬ 
matic. Providing C.G.I. sheet covered sheds of 
the type of Nissen Huts for storing costly items 
of spare parts for earthmoving machines, iir 
places where the day temperatures in summer 
toiKh 45 C, to 47 °C is not a rare phenomenon. 
I hysical deterioration of certain items like 
filters, gaskets, rubber components and seals 
etc., result in substantial losses of such parts, in 
long storage under these conditions, mttkes 
these items unusable in course of time, 

lire type of storage bins provided at some 
places do not provide for safety against hazards 
of lire, etc. 

The method of storage of certain items like 
gaskets, tyres and tubes, rubber materials, in¬ 
sulation materials etc., is not proper and often 
renders a part of these items unserviceable 
before these are used. 

R ^commendations. 

1. Initial plamring of workshops at the stage 
of formulation of project reports should cover 
all details regarding items and types of work 


to be done, the maximum work load possible 
to arise in respect of each, the pattern of main¬ 
tenance and repair of equipment—whether 
centralised or on area maintenance basis, or a 
combination of both, the type and the extent 
to which work will be got done by outside 
agencies, and the amount of investment that 
can be made. 

Z, A clear plan should be developed of the 
lay out of the shops by listing out the type of 
of repair work, manufacturing .servicing and 
maintenance operations to be assigned to the 
shops commensurate with the number and type 
of machines, plant and equipment to be main¬ 
tained and serviced, and the load of manufactu¬ 
ring activities. Further room for expansion 
and flexibility of operation inside the shops 
should be provided for, 

.•5. Ihe type and sizes of the workshop build¬ 
ings diould be decided upon with due consi¬ 
deration to climatic conditions, geographical 
location etc. Clear provision .should be made 
for drainage facilities, parking spaces, storage 
of raw materials, equipment awaiting work in 
the shops, repaired equipment awaiting deli¬ 
very to the users etc. 

4. Properly iaicl service roads and stabilised 
shop floors, to suit the type and size of equip¬ 
ment that will move over it, should be provid¬ 
ed. 

а. Ihe location of the shops should be decid¬ 
ed upon by preparing a dear plan of the 
operational activities which will be served 
tliercby. 

б. Size of each shop should he determined by 
the number of workmen that will have to work 
there and the type of equipment, components, 
assemblies, that will be put to repairs. Provi¬ 
sion should also be made for storage of the 
components, parts and assemblies and for the 
fittcrs’/workmcn benches. There should be no 
congestion of the work spate. 

7. Adequate material handling facilities 
should be provided, both inside the shops and 
in the open spate outside. 

8. Adequate provision should be made in 
the project estimates to meet the tost of work¬ 
shop buildings, equipment and facilities, in 
accordance with the guide lines mentioned in 
the report. 
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9. The work in the main repair shops should 
be subdivided according to the functional re¬ 
quirements so as to accomplish concurrent re¬ 
pairs of components and assemblies for 
expeditious completion of the repair of any 
given machine. 

10. Where major repairs are to Ijc carried 
out at the site of the woik, functionally design¬ 
ed mobile repair shops mounted on trucks and 
equipped with lull complement of tools etc., 
should be provided. 

11. The area maintenance shops should be 
located as near as possible to the scene of 
operation, and good access roads also provided. 

12. Store room and warehouse facilities 
should be located adjoining the maintenance 
shops. 


13- Receiving areas in the ware houses should 
be provided separately with sufficient space to 
accommodate mechanical handling of loading 
and unloading operations. 

14. Special attention should be paid to pro¬ 
vide a propel construction of the building for 
storage of tyres and tubes. A cool, dry and 
dark shed is required for this purpose. 

15. A proper catalogueing system should be 
provided so as to facilitate easy determination 
of the required materials. 

16. Out-door storage is an economical ans¬ 
wer to growing space demands. Slow moving 
parts and certain parts/components upon 
which weather has no adverse effect, can be 
conveniently stored in the roofless warehouses. 



CHAPTER 12 


ORGANIZATION AND FUNCTIONING OF CENTRAL MECHANICAL 
UNITS IN IRRIGATION AND POWER SECTOR AND SIMILAR 
OTHER ESTABLISHMENTS IN OTHER SECTORS. 


12.1. Establishment of Central Mechanical Units 
in Irrigation and Power Sector. 

12.1.1. Consideration in the Irrigation and 
Power Seminar. 

In September, 1960, during the Seventh 
Irrigation and Power Seminar held at Banga¬ 
lore, it was considered that even though some 
major project.s have considerable e<piipment, 
most of the items are widely dispersed over the 
different medium and small projects under¬ 
taken by the States. Further more, the major 
projects, where there is concentration of equip¬ 
ment, the functions of operation and mainten¬ 
ance of machinery and keeping up-to-date 
information regarding performance, utilisation 
and efficiency, nature and co.st of repairs, 
consumption of oils, spares, etc. are centralis¬ 
ed; thus making it possible to have a unitary 
control on different aspects of works incidental 
to operation, etc. of equipment. However, in 
contrast to the conditions existing on major 
projects the medium and .small projects arc 
handicapped considerably in attaining the re¬ 
quired degree of efficiency in utilising equip¬ 
ment. The work on such projects being of 
much shorter duration, it is difficult lo organise 
work.shop facilities, sizeable stock.s of spare 
parts, etc., which arc basically necessary to 
promote better utilisation of equipment. 

It was accordingly considered that for proper 
management of construction plant and equip¬ 
ment working on medium and small projects 
in different States it would be advantageous to 
have such resources pooled and controlled by a 
Central Organisation with a view to obtaining 
a higher standard of efficiency and better utili¬ 
sation of the equipment at the disposal of the 
State Government, 


12.1.2 Functions as Enxnsased 

It was accordingly resolved during that 
Seminar that the State Government may con¬ 
sider the desirability of setting up of Central 
Mechanical Agencies tvho would perform the 
following functions:— 

(i) Planning the requirements of construc¬ 
tion plant and machinery for all pro¬ 
jects; 

(ii) Procurement of machinery: 

(a) by new purchase, and 

(b) from surpluses available on other 
projects; 

(iii) Laying down proper schedules for 
censu.s of machinery, history sheets, log¬ 
books, preventive maintenance, stock 
account of spare parts etc.; 

(iv) General supervision of operation and 
maintenance of machinery; 

(v) Planning of major repairs and recondi¬ 
tioning of used erpiipment; 

(vi) Preparation of lists of spare parts requir¬ 
ed and procurement thereof; 

(vii) Transfer of machinery from one project 
to the other within the State, by internal 
arrangement; 

(viii) Co-ordination with major projects in 
the State for which Control Boards have 
beet! set up, in the matter of maintain¬ 
ing up-to elate records for the machinery 
including performance data etc.; 

(ix) Co-ordination with the P&M Directorate 
of the Central Water and Power Commis¬ 
sion for disposal of equipment declared 
surplus by the State Government and 
in regard to other matters concerning 
Plant and Machinery; 
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(x) Recruitment and training of operating 
and maintenance staff; and 

(xi) Review of efficiency and performance 
of machines and cost accounting of 
major items. 

12.1.3. Decision for Fstablishment and Followup 
Action 

The Co-ordination Board of Ministers in 
taking a view on the final conclusions arrived 
at during the 7th Irrigation and Power Se¬ 
minar, accepted the need for establishing a 
Central Mechanical Unit in each State with 
the functions as above. The Chairman of the 
Board asked the Members (Mini.sters of I&P of 
all States) to take immediate steps to imple¬ 
ment this decision. 

In pursuance of this decision, the Central 
Water and Power Commission and the Mini¬ 
stry of Irrigation and Power have, in the past 
10 years, taken follow-up action in moving the 
Irrigation and Power Departments in all States 
in the country for establishing the Central 
Mechanical Units- 

12.1.4. Need for Implementation of Decision. 
12.1.4.1. Increase in Population of Equipment, 

The need for implementation of the decision 
has increa.sed all the more due to the large 
increase in population of equipment in the 
irrigation and power sector. The value of 
equipment in I&P Projects in 1960 was estimat¬ 
ed at Rs. ,500 million approximately; while 
during the period 1960-1970 the census now 
taken by the Committee reveals that the value 
of construction machinery in use on irrigation 
and power Projects (in different States and on 
Central Projects) as in December, 1970 wa,s 
Rs. 1,400 million approximately. Thus, over 
a period of 10 years the size of construction 
machinery holdings in the irrigation and power 
Seetor has increased by Rs. 900 million. How¬ 
ever, in so far as utilisation of equipment is 
concerned the accomplishments leave much to 
he desired as is evident from the details given 
in Appendices 2.1 & 2.2. 


12.1.4.2. Rehabilitation of surplus equipment. 

It is also ob.servcd that surplus equipment 
rendered .surplus on completion of major pro¬ 
jects or medium projects, does not get rehabili¬ 
tated in proper time oit other contemporary 
works within the .State. This is one of the 
reasons for the over-all utilisation of equip¬ 
ment to be low. 

12.1.5. Recommendations of Committee of Mi¬ 
nisters. 

The Committee of Ministers constituted in 
1968, to recommend measures for elimination 
of delays in procurement of construction equip¬ 
ment and .spare parts retjuired for Irrigation 
and Power Projects, in taking a view on the 
functioning of the Central Mechanical Agen¬ 
cies in the States had made the following 
recommendation:— 

“All States in the country should take neces¬ 
sary measures to establish fulfledged Central 
Mechanical Unit Organisation in the Irriga¬ 
tion and Power Sector. This organisation 
should serve as a co-ordinating agency on be¬ 
half of Irrigation and Power Projects in a 
State and exercise control in the matter of 
proper utilisation of equipment, rehabilitation 
of sulplus equipment and inventory control of 
spare parts of such equipment. This work 
should be given top priority.” 

In making the recommendations as above 
the Committee of Ministers had also particu¬ 
larly defined some important items of work to 
be performed by the Central Mechanical Units 
in the States. Details in this regard are given 
in Appendix 12.1. 

Considering the huge investments kept idle 
in surplus ec[uipment, the Committee of Mini¬ 
sters had also suggested that the mechanical 
organisation in each State in Irrigation and 
Power Sector should be strengthened and the 
work pertaining to rehabilitation of surplus 
etpiipment and spare parts should be assigned 
to officer on special duty who would co-ordinate 
with the Central Water and Power Commis¬ 
sion for expeditions arrangement to rehabili¬ 
tate equipment, etc. 
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12,2. Assessment of the Present Position 

If is unfortiinate that in spite of dear eon- 
scioirsncss on part of equipment owning autho¬ 
rities in the States of the need for better utili¬ 
sation of etpiipinent, reduction in investment 
cost and economy in cost of construction, the 
required amount of etfort has not been put in 
for establishing a unitary control for manage¬ 
ment of available equipment in spite of reco- 
mendations made in this behalf by high power¬ 
ed bodies. 

With a view to making an assessment of the 
present position regarding creation of the 
Central Mechanical Organisations in the 
Stales, the Committee had issued eptestionnaire 
(.Appendix 12.2), to ascertain a.s to how effeeti- 
vch :ire the central mechanictil units in States 
functioning at present (if these have since been 
cstalilishcd). h'’he information received from 
the .States, in response to the reference made by 
tlie Committee (summarised cpiestion-tvise) i.s 
also given in this .Appendix. 

12.2.1. Stahci of C.M.U. m differefil. States. 

A study of iIk- information received reveals 
the following:— 

1. Central Mechanical Units have lieen 
effectively organi.scd by Andhra Pradesh, 
Cujarat, Kerala, Maliarashtra, Mysore and 
Tamil Ntidu States. 


Central Afechtinical Organisations in confor¬ 
mity with the recommendations made by the 
Committee of Ministers. 

It is noteworthy that in one ca.se a .State 
were reliutant to organi.se the Central Mecha¬ 
nical Unit a.s necessary funds tonld not he 
made a\ailah!e for running the frrganisation. 
It w:is once suggested bv them that the requir¬ 
ed funds for running of such an establishment 
he piovided bs the Central Government. Per¬ 
haps the consetpient hcnelits likely to he en¬ 
tailed by such an organisation were not duly 
evaluated. It is. however, gratifying to note 
that they have since framed proposals to esta¬ 
blish the Central Mcdianital Unit. 

12.2.2. special refrrenre to Orissa State. 

The Committee also cotisider it necessary to 
make a special reference to the position ob¬ 
taining in the Gri.s.sa State with regard to sett¬ 
ing up of a Central Mechanical Unit, The 
cnvisiiged fniutlions to he perfTrnied by such a 
Unit were initially assigned to a Superintend¬ 
ing Kngincer (Mechanical), Hirakiid. How¬ 
ever, the functionary cf)ntrol was assigned to a 
IMant and Machinery Committee constituted 
by the Covernincnt of Orissa in 1961. I’hat 
Committee is coiuprised of the follocving mem¬ 
bers:- - 

1. Development CoiTimissifiner -. Chairman. 

2. Secretary, Works (frriga- 

gtition & Power Department). - - Memirer. 


2. The functions of Central Mechanical 
Organisations arc being performed by miclous 
organisations (Circlc/Divisions) created by 
Ihhar. Haryana, Jammu and Kashmir, Madhya 
Pradesh, Orissa, AATst Ilengal and Uttar Pra¬ 
desh States, even though fulfledged Central 
Medianical Units have not been established by 
them. 

.3. Assam, Himachal Pradesh, Punjab and 
Rajasthan States have not yet established such 
organisations. The Punjab State had, for 
■sometime in the past, established one Division 
under an P.xocutive F.ngincer to perform the 
fnnerions deli nod for the Central Mechanical 
Unit, but this divi.sion was clo.scd in 1969. 

4. Proposals arc under consideration with 
Haryana. Bihar, Jammu Jh Kashmir, Madhya 
Pradesh, Uttar Pradesh. Rajasthan and We.st 
Bengal State Governments for e,5tabli.shracnt of 
30-2 CW&PC/ND/7.5 


3. Chief Kngiiv’t'r, Irrigation, 

HirakiK). ’ Member. 

4. Superintending Rngineer, 

Mech;inir:il Cdrrlc. Jfirakud. — Mcmb(;r-Se- 

eretary. 

During the visit of the Committee to 
Hirakud in Jannaty. 1972, the Superintending 
Engineer, Mechanical Hirakud informed that 
the said Committee had met on six occasions 
only din ing tlio period 1961-71. 

The Orissa Government order, issuing sanc¬ 
tion of the constitution of the Plant Machi¬ 
nery Committee, had stated as follows:— 

“The Committee shall go into the method 
and jrrocedure of distribution of the existing 
niiiteri.als and m:ike allotiTicni on demands 
known up-to-date as well as suggest the proce¬ 
dure for speedy utilisation of the material. Ii 
shall also have to make suggestions hoiv tc 
iiliJise the material,s.” 
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(I'he above has been quoted from a paper 
given !)y the Superintending Engineer (Mcch.), 
Hirakud). 

"I'hat Coiumiltee was to meet twice in a year. 
However, only six meetings took place during 
the period Dercin))er, 19(>l. to November-, 1967, 
No meeting took place ihcreal'tcv, 

A brief non- regarding the proceedings and 
recxrmmendations made by tlie Committee in 
various meetings, as given by the Siipcrintend- 
ing Enginee!' (Meeh.), Hiraktid is at Appendix 

It is evident from the details of the proceed¬ 
ings that the Plant and Macliincry Committee 
are principally concerned with transfer/repair/ 
disposal of surplus equipment rather than the 
functional control of the Cential Mechanical 
Unit, 

I’he Conntiittee have conveyed their assess¬ 
ment on fnnclioning of tire Central Mechanical 
Unit in Oris.sa Stale to the Chief Engineer, 
Irrigation. Idrerc is, however, no indication 
yet about the corrective action, if any, being 
taken hv the anthoriiies concerned to improve 
the situation and to make the Central Mecha¬ 
nical Unit function properly. It is onr view 
diat a Committee, in any form of its constitu¬ 
tion, cannot perform the functions of an 
eejuipment organisal ion. 

12.2.'i. F(U'j'or'ni'vnce o[ Central Mechanical Unit 
in Maharnshira Slate. 

In order to illustrate the pattern of organi¬ 
sation and (letalls of the functions )>eing per¬ 
formed h) one of the fulllcdged Central Mecha¬ 
nical Units, the ease of Central Mechanical 
Unit in Maharashtra Slate may be briefly des¬ 
cribed. Eollowing is tlic text of a note receiv¬ 
ed fiom Maharashtra Centrtd Mechanical 
Unit in this regard: — 

“(i) .\ Central Pool of Machinery lias been 
formed in the Si ale and the same is controlled 
by the Meduinic.al Organisation. Every year 
in the month of June eensns of the machinery 
existing on tlic \;irions projects is taken up 
and a programme is diawn up for its utilisa¬ 
tion on the various projects as per the quanti¬ 
ties of earth work to be executed in the work¬ 
ing season beginning from October to the end 
of June of d-ie next year. Siinnlianeously, 


lists of madiinery wlildi is found to be surplus 
to the requirement of the various projoets arc 
prepared and proposals for the transfer of 
mac bines from one project to another where 
the same are needed are pieyiiarcd. 1 he pro¬ 
gramme of utilisation of the machines exisi- 
ing Oil the \arions projects and the piojjcjsals 
of transfer of .snipliis vnacliines from one pro¬ 
ject to anothet, are discussed and finalised in 
a nieetijig of tha cDuccMicd Chief E.miinecrs 

O O 

and Superintending Engineers of the various 
prc'iects. held in the month of ]uly/August 
each year. 

(ii) There is one Centralised Mechanical 
Stores Division at Dapnri, Poona-12 and three 
Mechanic:al .Stores Side Divisions located at 
Nandcd, A kola and Nagpur, In addition on 
all major projects there are Stores Sub Divi¬ 
sions. The duties of the Centrali.scd Mecha¬ 
nical Store.s Division situated a.t Dapuri arc as 
under;— 

(1) Planning and advance procanemenL of 
spare p;irLs reejnired for Ihc various 
types of machinery. 

(2) Procurement in bulk t|ii:intifies of 

misc. materials ic(]iiired for operation, 

maintencime and repa'irs of machinery. 

(.-’>) T’lanning ;ind pioeurement of steel re¬ 
quired few the mamjfactui'c of gates. 

(■■1) Procuremem of Import licences for 

spares and mateiUiLs. 

(5) Inventory control of spares and mate¬ 
rials slocked in the various Mechanical 
Stores Sub Divisions in i.hc State, 

(6) Disposal of surplus spare parts and 
materials. 

(iii) Addition;;! e(|uipmem required to be 
purcluised for the CeiUial Pool of Machinery 
is decided in the meeting of Cdiief Engineers 
and Superintending Engineers held to dis¬ 
cuss the matter reg:irding distrihntion of 
maehincnv, ;imong various projects, in the 
nioini! of jnly/August each year and the 
matter legarding purchase erf the s;nne is 
cntiusted to tiic Superintending Engineer, 
Meeh:inic;il Circle (Cionsirnction Plant), 
i’oona, Madiinery wliidi is indigeviously 
availalrle is procured either by phicing indents 
against Director Ccncr-al of Stqrplies :;nd Dis¬ 
posals Rate Contrticts or thtough the Central 
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Stoves Piirfhasing Officer, Bombay. As 
legavds the imported machinery the usual 
procedure of calling for tenders through 
adeertisejnents in the Indian Trade Journal 
tmd sulnnitting necessary pioposals to the 
Ocntral Water and Power Coniniission, New 
Delhi for release of foreign exchange, is 
followed. 

As regalds spare pans advance planning 
for their recpLiireniciit and procurement is 
done centrally by the (ientralised Mechanical 
Stores Divisions, Dapnri in consultation with 
the .Superintending Engineer, Mechanical 
Clirt.le (Construction Plant), J’oona. Fast 
moving spare parts are generally ordered and 
stored by catli Executive Engineer (Mechani¬ 
cal). 

(iv) Bin Card recording system for spare 
patts and niaicrials is lollowcd in the Central 
jNfcthanical Stores, Dapnri and in the ISTecha- 
nital Sub-Division at iNtinded, Akola and 
Nag].)ur. ledger system is lieing followed in 
tlie Mechtniic.d Stores Sub-Divisions situated 
at the various Majoi Piojects. 

The svsten! of Cctitral Inventory Control 
of spare parts of Hetivy Eartlimoving Machi- 
nerv has been introduced and its control is 
assigned to the Centiaii Mechanical Stores 
Division, Dapuri. In this regartl the Execu¬ 
tive Engineer, Mechanical Stor<;s Division, 
Dapuri, is assisted by the Officer on Special 
Duty vv'ho is also of the rank of Executive 
Engineer. 

(v) So fat no ecpiipment has become sur¬ 
plus to the State. 

(vi) The State is divided into regions viz. 

1. Western Maharashtra. 

2. Marathvreida. 

5. Vidarljha. 


It is further proposed to set up small Repair 
Workshops at Nasik, Satara, Dhulia, Ahmed- 
nagar, Bhir and Nagpur. 

(vii) idle Central i’ool of Marhitiery under 
the Mcelianical Organisation has started 
functioning with effect from 1-4-19()7. It is 
mainly intended for departmental execution 
of Major and Medium Irrigation Projects in 
tlic Stale. Earthwork pertaining to ahnost all 
the Major’ Irrigation Projects and many 
Medium J’rojects is Itcing cxecutived by the 
Mechanical Organisation. In addition some 
Minor Irrigation Works are also being handl¬ 
ed by Mechanical Otganisalion according to 
necessitv. 

As already stated above the Central Pool ot 
Machinery is operated under the Mechanical 
Organisation. 

The quantities of earth work executed by 
the Mechanical Organisation since the year 
19()(j-67 to the year 1967-71 are given below;— 


Tear 

Quanlily of earthwork 

1966-67 

. 236.78 Md't. 

1967-68 

. 222.00 Mcft. 

1968-69 

. 243.65 Mcft. 

1969-70 

. 271.98 Mcft. 

1970-71 

. 276..57 Mcft. 


(viii) The woik of Phurt planning for the 
various Major, Medium and Minor Irrigation 
Projects is being done by the Mechanical Or- 
giinisation in the State. I'lie matter regard¬ 
ing purchase of ctjuipnicnt for the Central 
Pool of Macliineiy as well as for various 
Mitior Irrigation Projects, is Finalised in the 
meeting- of Chief Engineers and Superintend¬ 
ing Engineers concerned with the various pro¬ 
jects. The purchase of mathinery is done 
Centrally by the Mechanical Organisation 
only. 

The value ot the machinery purchased by 
the Central Pool of Machinei)- from the year 
1967-6S to 1970-71 is as undcr;-- 


In each region there is a Regional Work¬ 
shop as well as stores, '1 he Regional Work¬ 
shops ai c situated at Dapuri, N anded and 
Akola. In addition to tlie Regional Work¬ 
shops, small Repair Workshops are establish¬ 
ed at Aurangabad, Latin. Field workshops 
arc also set up at the various Major projects 
to l atei- lo the needs of the macltinery operat¬ 
ing on those projects. 


(The'Centr;il Pool of Machinery is formed 
in the year 19()7 only). 


A’«. 

Tear 

Cost of machiuerj pur¬ 
chased 



Rs. 

1. 

1967-68 

3,90,75,000 

2. 

1968-69 

2,74,09,000 

3. 

1969-70 

2,57,38,000 

4. 

1970-71 

2,07,19,000 
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In addiiioi) lo the work oi operaliiig, main- 
tainiiig and icpairiiig Uio (.’.culial I’ool 
madiiiKav. llic Mcthanical Organisalion also 
c arried out the work ol irispcc tioji ol iiu- 
scivicoable inadiinery lielonging to tlie l&P, 
]ik(i and PfcH Doplt. ol the GovernineiU of 
Maharaslilta and ol llie Zilla Parishads, and 
ol: issidng lecjiiisite rci lilicates regarding the 
niachincry ireing nnservireablc.” 

I'he evidence of edicient management of 
eepupment operation on Irrigation and 
J\nver I’rojects in Maharashtra State is found 
in the consistency in ligures of annual produc¬ 
tion (earth work done) as indicated in point 
(vii) above. llic tjuantity of earth work 
executed during the period 1966-117 to 1970-71 
varie.s from 11;!6.7(S Melt, to 276.57 Mcft., the 
average lignre of annual production being 250 
.Meft. approximately. 

It is also noteu'orthy that eepiipment worth 
Rs. 11-I million approximately has Ireen add¬ 
ed during the period 1967-68 to 1970-71,' & 

planning in this tespect has been done by the 
Gcntral Medianical Organisaticni only. The 
total value of etpripmeiU iii u.se in the Irriga¬ 
tion and Penver Projects is of the order ol 
Rs. MU million. No serious complaints about 
ditlicultics in repair and crverhaul of equip- 
tneni have Ireen made by the Maliarslitra 
.State In the past few years, th.ougli as a result 
of procedures and policies nnder the import 
trade control regulations, sonic handicaps 
have been generally faced in the matter of 
procurement of imported spare parts. Tfiis 
however, is <i difficulty faced by most of the 
users of such eepiipment iii the country. 

1 he Central Workshops uncler the Central 
Mechanital Organisation, Maharashtra Stale, 
also inanufactnre gates and other structural 
items iet[tiired for the Irrigation and Pow'er 
Projects. Sivarc parts wliich are not readily 
available from llic market and which are 
spcciall) recpiircd for commissioning of some 
of the machines, are also imimifacturcd by 
them. 

Regional Workshojis operating under the 
Central .Mccfianical Organisation are located 
at Dapuri, Nanded and Akola, 'rhe.se regional 
shops cater to the needs of the projects falling 
within the respective regions and .serve as a 
lindens for repair and over-haul of equipment 


and components, and lot storage of costly items 
of spare parts. The fast moving items of .spate 
parts arc, however, stocked by the individual 
users of equipment near the respective work¬ 
sites. 

file Organisation has ?> Superintending 
Kngincers (Mechanical), lor operation and 
maintenance of constriutiou jriaut and e(|uip- 
meiH including one for manufacture and erco 
lioii of Radial CtiLes, Sluice Oates, Hoists, etc. 
and tor carrying out fabrication work of other 
structures that may be retpiired. 

Occasionally, the Central Mednuiical Orga¬ 
nisation undertakes structural W'ork unci etpiip- 
meiit repair work on Ixthaif of other State Go- 
vernnicnt Dcqiartnieiits also. llius, tire Orga- 
nisiition has ;i St;ite-wido utility in the matter 
of construetiem plant and eepiipment and Steel 
fabrication work. 

The Maharashtra State have decided to 
appoint a Cliief Engineer (Medianical) for 
overall control of the Central Medianical 
Oiganisalion in the State. 

'I'he Committee feel that theie has been eon- 
siderable delay on tlic pait of the State Go¬ 
vernments to iinpleineiH the decision of the 
Co-ordination Roard of Ministers of Irrigation 
and Power and the Committee of Ministers, hi 
the matter of seltiiig up Central Medianical 
Units even though the utilisation ol eepiipment 
has not been satisfactory in the Irrigation and 
Power Projects for a long time. 'I'his is a very 
important subject for prime coiisideratioii of 
the State Authorities and they should not lose 
any furihcr lime in implementing the decisions 
taken jointly during the INP .Seminar. 

12.3 Observations of the Committee 

'The need for functional co-ordination on the 
part of the Central regency in a State in rehi- 
tioii to eqnipitiem lias been fairly elaborated in 
Chapter 6. The iiiuiii benefits in view are; 
rechiclioii in inventory of spare parts, reduction 
in capital investiiieiit in eepiipment, opLimimi 
utilisation of ec{uipmeiit and maximum produ- 
etivity from the madn'ncs available in a State. 
Sometimes the State Authorities are not fully 
aware of the losses that are accruing in conse¬ 
quence of idle tinie depredation of equipment, 
the recurring expenditure by way of inventory 
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holding costs on items of surplus spare parts, 
additional investtncnts made by them in pur¬ 
chase of new items of ecjuipment and spare 
parts for new schemes even when some surplus 
items of equipments and spare parts can be 
made use of. 

I2.'3.i Functional AclivUies—Economic Aspect. 

In order to highlight the functional impor¬ 
tance of the envisaged activities to be assigned 
to the Central Mechanical Uttits, the Com¬ 
mittee have considered it necessary to specify 
the economic aspects which may make direct 
attributes of the defined functions:— 

1. Making the initial selection of equipment 
of considerations t)f economy in end-cost of 
pioduct. I’his woitlcl involve planning the 
requiremeuts of equipment Ijy categories, com¬ 
binations of the items in different categories 
and ciuantities to give production according to 
pic-determincd targets as delined by the phas¬ 
ed j)rogramm€ of work. 

2. Finalising proc urements of machinery only 
after taking itUo account the required items 
that will be available as surplus on other pro¬ 
jects in the State, thus teducing the amount of 
additional investment on this account in the 
State as a whole. 

a. Fntorcing 'Standard Practice Instructions’ 
for ptopet supervision of (.iperation and main¬ 
tenance of machinery thereby reducing break¬ 
downs and overall maintenance and repair 
costs, 

4. ilnforcing proper measures for inspection 
and preventive maintenance with a view to 
conserving the wotn out parts, thereby reduc¬ 
ing tlie expenditure on replacement parts, ex¬ 
tending the life of the equipment and parts and 
arranging to repair and ovetliaul the equip¬ 
ment methodically, thus reducing the expendi¬ 
ture on this account also- 

5, Fnforcing proper inventory control me¬ 
thods for .spare parts, thereby reducing the 
stocks of parts, ensuring ready availability of 
the required parts and reducing to the mini¬ 
mum the quantities in respect of slow moving 
items of spare parts that generally make the 
dead-stock on completion of work on a project. 

U. Mhiiiiiising the idle period of surplus 
cipiipment by timely rehabilitation on new 
jobs, thereby making the investment fully pro¬ 


ductive and reducing the idle time deprecia¬ 
tion charged to the work. 

7. Recording properly the results of perfor¬ 
mance of equipment, the costs of maintenance 
and repair etc, with a view to determining 
clearly the area.s in which improvements can 
be made for overall reduction in owning and 
operating costs of the equipment. Such record 
would enable future estimates of costs of work 
to be propelly iramed, where similar equip- 
ineiit may be used. Ihis would also help in 
establi-shing norms and standards etc., for per¬ 
formance, availability, utilisation and producti¬ 
vity of given items of niaehincs. 

8. Facilitating training of ojactating and 
maintenance stall, so as to introduce better 
elhciency in ovciail operation and utilisation 
of equipment for maximum productivity aud 
lesser luaintenance cost: 

9. To undertake methanised construction 
work involving use of heavy earthmoving 
machines and other construction cajuipment on 
medium and minor Inigation Projects in the 
Slate. 

IJeforc any mechanised construction work is 
let out to contractors, leftisal of tlie Central 
Mechanical Unit should be olitaincd by the 
rcsjxxtive Departments in this respect in the 
lirst instance. It rvill be helpful if planning 
for allotment of work to Central Mechanical 
Unit is done on annual basis before the beginn¬ 
ing of the financial year or the working sea¬ 
son, so that timely completion of envisaged 
work c.an be assured on the one hand and sus¬ 
tained use of equipment available with the 
Centjal Mechanical Unit made certain on the 
other hand. 

The above aspects arc a direct interpreta¬ 
tion of the individual functions as laid down 
tor assignment to the Central Mechanical 
Units, 

12.3.2. Function of Central Mechanical Unit 
in relation to work with equipment in 
major Projects. 

rho reiativc functions of the Central Mecha¬ 
nical FJnit vis-a-vis Major Irrigation/Power 
Projects in the State would be as follows;— 

12.3.2.1. Plant planning. 

'I'he Head of the Central Mechanical Unit 
should be an active Member of the Committee 
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iiiudising plant planning tor a given Major 
I'roject, It thcic is no such Conunittco the 
assotiai ion ol the Central Mechanical Unit 
Head with the jtlaiit jtlaiining exercise may be 
siipnlated. tty this process it tvould Ixt possible 
to delemiine: 

(a) how vmich ctpiipnicnt can be diverted 
iaoni other projects in the State where 
the same iiiu) be avaihtblc tor reliabilita- 
lioii; 

(b) to properly ht in such av;iit;ible etjtiip- 
nicnt into total work system tor plant 
and ccpupnient as Ireiug planned tor 
liie project; 

(c) basing the plant planning exercise on 
piaictical iiornis and standards of pro- 
ductivit)', cost of maituenance and re¬ 
pairs, consumption of materials and 
spates etc. etc. and 

(d) slandaKlisation. 

12.15.2.2. SUindard pracllce inslniciions regard¬ 
ing inaiiilcv/ui.cr:. repair!) of equipment 

1 he Ccnttal jMcthanital Unit will furnish 
a ready €om|iilaiion in this respect for adop¬ 
tion by the projec t anthoiitics so that all record 
keeping and the drill to be lollowcd in rela¬ 
tion to operation, maiin.enaijce etc. ol equip¬ 
ment can lie clone accotcling to standard prac¬ 
tices. 

file Central Mechanical Unit will povidc 
the project with basic records relating to 
con.sunipLiou pattern of high value items of 
spare parts, hUL item and other materials for 
specilicd itcm.s of ecpiipment that may be p.ro- 
jtosed to be .selected lor use at the project. 

12.15.2. ?) Indigenous tnaniifaclnre of spare parts 

It the Central Mecihanical Unit has enganis- 

ed fatalities lor imligcnoiis manufacture of 
some items of .spare parts, and it has the avail¬ 
able capacity tor undertaking .maiuifactnrc of 
additional items at the rccjiiest of the project, 
detailed lisling ol parl.s ttiat can 1>e so produc¬ 
ed can l)c done so rhai, the project can avail 
ol the facilities ol ihe Cenlral Mechanical Unit 
in ttiis respect for ready supply of scmic of the 
{nuts. 

12.''.ic'd Surplus equipincnl 

As and when any item of equipment gets 
surplus on the project, the Central Mechanical 


Unit would ttike over these items and arrange 
to get them rehahilitated on other projects in 
the htate or outside, so that tl)e ecpiipment does 
not remain idle. Chough normally ecpiipment 
gets suiphis when the work on the project is 
c.omp'lcted. there are certain special items of 
cquipiiitiu whidi may Ire recpiired on the Pro¬ 
ject for a short periods only. By tliis the refer¬ 
ence is to equipment used lor construction of 

diversion tunnels.mucking uuidiines, pump- 

cretes, etc. 

12.3.2.a Repair facHilies 

In eiuergeuL .situation,s, when there is a 
sudden on-rusli of repair rvork relating to equip¬ 
ment, the project authorities feel handicapped 
ill c;u rs iiig out the repair works to the 
niadiin-e.s m spcciiied periods of time. In such 
caiscs they can diavv upon the resource,s of the 
Ccritial Aiedninical Unit in the matter of 
manpower and repair facilities for expeditious 
is'paii of cciuipnient. 

Sometimes ready, lecondittoned, serviceable 
a.ssembiies/,sub-a.sscmblies and components can 
be provided by the Ccnttal Mechanical Unit 
rot particular !.n.y(hine,s so that the repair work 
on the projeiit is expedited. This would be 
mote true ol projects costing Rs. 10 to l.a 
CK.'ics, where extensive workshop lacilitic.s can¬ 
not be created due to inadequacy of funds for 
tliis jnirposc or due to inadvisability of such 
investnicnt on short-term ba, 5 is. 

12.3.2.0 Advisory role 

Ihe oiliccr-iu-charge of Central Mechanical 
Unit can serve as an independent inspection 
authority for the construction equipment used 
on a major project. His oliscrvations, sugges¬ 
tions and reconiuiendations on certain techni¬ 
cal points, which may normally be over-looked 
by the jirojcct stall in the routine of activities 
on the job, may help in corrective action being 
taken iii time lor jnci'entive mahitenancc of 
equipment. 

12.3.2.7 Creating a central record for the per¬ 
formance of equipment 

Ihe Central Mechanical Unit can oigaiiise 
time and method studie.s, analysis techniques 
etc. U) creat a clear record ol performance ol 
ci[uipinent—technically and cost-wise, and si- 
muliancoiisly suggest introduction of improve¬ 
ments in Certain mclhods for increase in pro¬ 
ductivity and redui.tion in cost. 
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I’he Central Mechanical Unit can also serve 
as the propagtition medium for distinct items 
of information lelating to technical perfor¬ 
mance ;nid cost data in respect of etjuipment 
working on diflerent projects in the State so 
that, project authotitics tan benefit from such 
infortntition and analyse their operations for 
entailing economy and tor increasing producti¬ 
vity of the machines. 

12.5.2.8 Finalif',i>ig rale-coni rads or prices with 
suppliers. 

In addition to the functions of scaling the 
consumption t)f materials ;ind spare parts etc. 
the Cendal Mechanical Unit can create a mas¬ 
ter record of notaltle suppliers of these items 
lelativc to the eeptiprnent on use on a major 
project. Further more it can finalise prices in 
res{)c'ct of such iteiiis on competitive Irisis. This 
will save the project authorities sometime in 
processing their recpiisitions for procurement to 
the point of piirdiase orders being placed. 

12.3.2.9 intcrchangc.cihiUly of partsjnsscnnbliesj 
cornponenls. 

Since the Central Mechanical Unit would 
also be compiling necessary records iti I'cspeci 
of ituetchangea!.)ility of a.sscniblies, sidnasscm- 
blies, comp(.)nent,s and parts relating to diller- 
rent makes and models of machines in various 
c:itego)ies, such information can be availed of 
by the project authorities in controliing the 
stock of spare pints, simultaneously af.quiriiig 
the kuow-hcnv rcgajcling selection of items from 
the stocks for ready repairs to machines, when 
such parts may not Ire available for a, particular 
make and categorv of ilie machine. 

12.3.3 Guidelines far EstabUshnient of Central 
Mechanical Units. 

I’hc Central Water & Power Commission 
have in the past issued necessary guidelines for 
establishing Central Mechanical Organisations 
in the States in the Irrigation and Power Sec¬ 
tor. Tlicsc guidelines cover the basic steps to- he 
taken pt ior to setting up of the Organisation, 
recommended set up for workshops, planning 
for shops and stores, ercation of inspection or¬ 
ganisation, training of personnel etc. <'tc. The 
benefits that may accrue from a wefl-establislred 
Central Medianical Organisation were also 
dearly delrned therein. A brief restime of the 
guidelines as published, are given at Appendix 


12.4. As a further addition to what has been in¬ 
dicated in that .Appendix, the following may be 
stilted:— 

1. 'I he Regional Shoj).s and Stores should 
organise iirrangcment supply of components 
and snb-assernb’ies to [he users of eqtiipincnt in 
the region. They should additioinilly provide 
for repiiir and o'.ejh.ud of the sub-asscmhlies 
and eomponcins retnoved from the machines 
for repairs. 1 hey should caiiy necessary stocks 
of spare parts for' rei imditioniirg ot the imser- 
vicciible [issernblics am.l components. 

2- For ton\eni-eiice of transport of the ic- 
contiitioned srrb [tssemhiics :ind comptmcrils to 
worksites suitalrle transport arrangenrents 
should be iivaihible ready at haitd. The efliei- 
ency of the systenr rvould result from the expe¬ 
dition in carriage, to iiitd fro, of [he recondi¬ 
tioned items to the worksites atrd ot the 
replaced unservicerdrlc iienrs Irack to the shops, 

Standaii.sod paiking cases should he readily 
available-prcmatrnfiictur'ed, so that the recondi¬ 
tioned items cm be ca.rried o\er without beirrg 
damaged and the unserviceable items also 
brought l);rck witliout any further physicil 
dairiiige dur ing (ransit. 

.3. rire re-l)uilding <.)f rvoiii out components 
e.g. tire uitder-carriage rorrrponcnts on Crawler 
Tr;i(toi's, shotrld be dotre in the tkmtral Work¬ 
shops. The Central Workshops should pro¬ 
vide spare recoirditiorred or r'C-built irnder- 
carriage components and distr ibute the s:mie in 
the Regional Workshops/Stores, for I’cady 
supply to the itsers of eqiupment in the field in 
different territories or' regions. 

4. Main slock of stimdlry components and sub- 
;is.semblies should he c;uricd by the Central 
Workshops or- the Ifeadtpi[liters of the Ceiitml 
Medianical Organisation. Fnvtlier distrihution 
should be regiilaicd according to equipment 
types/rnakcs/popnlalion amongst the Regional 
Shops/stores, 

i). Ih'Of.iu enicnt of spare parts cn. and items 
of mainternince supplies, sh'.mjd be done bs lire 
Central Mechanical Organisai ion ;it Mead- 
quarters. 

12.4 Conclusions 

In conclusion ri can be only stated that for 
proper management and control of ec|uipmc‘nt 
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operations with a view to cnstirinf^ optimum 
utilisation, ntaximum prodiietivitleast down¬ 
time, least cost of end-product produced by the 
machines, it is very neeessaiy that there should 
be a Centiai Co-ordinating; Agency at the 
■State level for all the constnietion plant and 
ccpiipment vi use in (he ■Stale. Tlie diieet bene¬ 
fits le.sulting jioni initi,il planning of equip¬ 
ment for all e-mstruction works in the .State 
incliiding iliC most impoiLtmt items of work 
namely, timely rehabilitation of surplus equip¬ 
ment and ensurino- susttiined utilisation of 
equipment on tlic jol), make it neeessaiy that 
overall funeiion.il control of tlie Organisation 
sliould be assigned to a fvlanagcr Imving profes¬ 
sional skill and .speeilisation to the required 
degree and entrusting him with proper author¬ 
ity eomniens’ivatc with the responsibility of the 
duties a.ssigned. Even though the work of 
operation, maintenance and utilisation of equip¬ 
ment working on Major Projects i.s generally 
outside the purview of the Central Mechanical 
Organisation, maintenance supplies and spare 
parts, which put together aeeount for 200 to 
,‘!00% of the cost of equipment over its life¬ 
time, have to be arranged by the Officer-in- 
Charge of the Central Mechnical Organisation. 
Moreover it has to be his function to introduce 
standard practices for proper operation, main¬ 
tenance and repair of tire equipment at all 
project works in the State, The functions as 
such make his position the pivotal point on 
which the economy in operation of equipment 
fiiuges. It is, thorefove, essential that he should 
he of a proper status. 

Considering the timounl of equipment work¬ 
ing in individual Slates as at present (barring a 
few), llie officers manning the Central Mechani¬ 
cal Organisations in ‘Major States’ should be 
of the rank of ‘Chief Engineer’, Organisational 
<bari showing the fnnclional distribution of 
woi k is given in Appendix 12.5, 

12..5 Co-ordination—Activities in other Major 
Sectors. 

The other Major Sectors where large .scale 
mechanised operations are involved and inten¬ 
sive nsc of heavy earth moving machines is 
made, are the Iron-ore Mining Sector, Coal 
Mining Sector, Lignite Alining, Land Recla- 
nuiiion and Road Con.struction Sector. The 
spread of work is very wide in the land recla¬ 
mation and road construction Sector while in 


the Iron-ore, Cotil and Lignite Mining the 
concientrated type of work on individual iiiincs 
makes each project a self-contained unit. 

I2..5.I Mining Sector 

Overall control and co-ordination in relation 
to the mining sector is done through 
an agency at the Headquarters in the spheres 
of planning, production, cviginecring, fintincc 
and mattcrials management. However, the 
e([iiipment in use having generally to expend 
its entire span of economic life on a specific 
job at a single given lociition, the nature of pro- 
hhtms as en-countered on Irrigation and Power 
Projects is not found on these works. Centra¬ 
lised control on procurement of equipment, in¬ 
ventory control of spare parts, atrangements 
for supply of maintenance material etc. i.s done 
in the same manner as has been dellned in rela¬ 
tion to the functions of the Central Mechanical 
Organisation in I 8;P Sector. These projects 
being in areas, w'here the pattern of accounting 
and operations is on commercial lines, it may 
not be necessary to make any more suggestions, 
lire only suggestion for improvement that could 
be made is in the field of disposal of surplus 
equipment—efjnipincnt which has been retired 
from the job at the end of its economic life. If 
the disposal of such e(|niptnent is centralised 
at one location or under one authority in the 
sector, it may be possible to (iiialise action in 
this regard more expeditiously. If each indivi¬ 
dual project in the Mining Sector has to initiate 
action separately for disposal of the surplus 
equipment the net advantage to the State or 
to the Organisation may be comparatively, 
smaller. 

Coordination in dissemination of important 
data lelativc for perforinanee of equipment 
has also to be done by the Headquarters office. 
Master record of information History sheets, 
production statistics, rime and Methods study 
lesults, operation research, consumption record 
in respeit of high value items, etc. etc,, has 
therefon; also to he maintained at Head 
quarters. Periodical meetings amongst all 
equipment managers under an Organisation 
like N.M.D.C., N.C.D.C, should lie organised 
when important aspects of work relating to 
equipment can lie fully discussed and decisions 
taken for introduction of methods of improve¬ 
ment etc. 
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12..').2 Minislry of Transport 

riic Diicctoralc Genera] of Roads in tlic 
Union Ministry of Transport, have still a differ¬ 
ent pattern of management of equipment fiom 
the stand point of co-ordination with the .States/ 
the users of the equipment in the field. The 
Otvncrship of ihc equipment lies with the 
Union Ministry of Transport and they take 
.ill necessary action for initial procurement of 
the equipment and .spare parts etc. However, 
after acquisition the machines arc tran.sfcrrcd 
to the State Public Works Departments con¬ 
cerned. Once the equipment is deli¬ 
vered to the State Departments the res¬ 
ponsibility lor its operation, maintenance 
and utilisation is entirely theii,s. Collection of 
pcifoim.inic data or maintenance of other re¬ 
cords relating to operation, repairs and over¬ 
haul etc. of ctpiipmcnt is also the responsibility 
oi the State Departments. The equipment own¬ 
ing authority iias hardly ati) control on the 
overall utilisation of equipment. 

If the management control and co-ordination 
has to be effective in a proper manner, it is 
only essential that feeding' back of information 
regarding performance, ntilisation. etc. of 
equipment is done l)y the respective State De¬ 
partment to tile Ministry of Transport. The 
Ministry of Transport can then draw up dear 
plans for rc-apportioning of the available 
(‘(juipment to different works in different States 
liom time to time, with a view to sustaining' 
the entire fleet of available equipment for pro¬ 
per utilisation on the job, whenever the work 
on which these are employed gets completed. 

The Ministry of Transport have now consi¬ 
dered the practical problems they arc faced 
wiih in this matter—specially those relating to 
poor ntilisation of equipment and have decided 
as follows:— 

“The ownership of the sophisticated and 
costly equipment will lie with the Ministry 
of Transport themselves and the rest of the 
equipment which are not reiy costlv will he 
owned and operated l.y the State I’ubiic Works 
Departments. The consideration behind this 
decision was tiiat since there would be only a 
few items of such sophisticated and costly equip¬ 
ment required foi' toad builditig purposes, 
managing the operation and maintenance of 
these few pieces of eqnipinent by the Mini.stry 
themselve.s, would not be difficult ta.sk,” 

,31- - 2 CW&PC/ND/7.a 


12..’)..) RchabilHalton & Reclamation Organi¬ 
sation 

In so iar as the Land Reclamation Depart¬ 
ment fs concerned (in ihe .Ministtv of f.almur, 
Employment and Rehabilitation), e\cn though 
there are over 1.3 field maehinery units in this 
Organisation each unit is self-sufficient in 
the matter oi lacilities for maintenace, repair 
and overhaul of m.acfiines. This is necessary 
because held machinery units are working at 
places which are very far apart from each other. 
■Some units are working in the Andaman 
Islands, while others are in other lemote places 
in the country. All the same, in so far as pro¬ 
curement of equipment and spare parts or 
the record relating to operation, rejiairs, main¬ 
tenance, etc, is concciiK'd, tlic central agency 
at one location (in this case at Jcypore in Orissa) 
controls it. T lie working of tfiis organisation 
has been fairly successful under these arrange¬ 
ments even though occasionally some of the 
units had faced difficulties in iiaving sufficient 
work to keep the machines hn.sv, 

1 2.:>A Inlcrflcpartincnlal Coordi rial ion 

The aspects of Inter-departmental Coordi¬ 
nation and Intra departmental Coordination 
in matters relating to construction plant 
and equipment have Iicen elaborately dealt 
with, The Cfcntral \fcchauical Unit would 
be the agency in the State for such co-ordination 
activities in relation to projects and departments 
within the .State. In addition, the Control Mecha¬ 
nical Unit would also establish co-ordination 
with the Cientral Mechanical Units in other 
States through the Central Water and Power 
Commi.ssion’s Coordination Ciell, and the Liai¬ 
son Unit Division under it. 

The Coordination fiells in various other 
sectors using such equipment would also simi¬ 
larly co-ordinate with the Central W.'iter and 
Power Commission in the matter of exchange 
of information relating to plant and equipment. 

12.6 Summary of Observations and Rccom- 
mendations 

Even ihotigh a dcci.sion rva.s taken in Septem¬ 
ber 1960, during the 7th Irrigation and Power 
.Seminar held at Bangalore, to set up a Central 
Mechanical Unit in the Irrigation and Power 
■Sector in each State, so far only six Statc.s have 
implemented this decision by setting up fiil- 
flcdged central mechanical units. Another seven 
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States, in recognition of the need for setting up 
such units, have created nucleus organisations 
for performing the functions that were to he assi¬ 
gned to such units, TIic remaining five main 
.States have not yet set up tiny such agency. 

The Central Mechanical Units are cirectively 
functipning in Andlira I’radesh, Gujarat and 
Maharashtra States oitly. 

Coordination activities in other major sectors 
e.g., mining sector, toad buildittg and land 
reclamation, have hecn organised at tlie respec¬ 
tive headtiuariers of each Department/Under¬ 
taking controlling the projects/works under 
their charge. 

The main objective in creating such coordi¬ 
nating agencies was to pool the resources by 
way of equipment, parts, facilities, and person-, 
nel within a sector/State, so that higher stand¬ 
ard of efficiency and better utilisation of 
equipment could be achieved. The direct bene¬ 
fits resulting from such coordination were to 
be found in optimum utilisation, maximum 
productivity, least downlitne etc., of etiuipmcnt 
and the least cost ot c iid product produced by 
the machine. To achieve this in practic:e, how¬ 
ever, it requires a cotuinuou.s and progressive 
review of cost and perforiuance data of equip¬ 
ment in regard to operation, maintenance and 
repair. Unfortunately, the record keeping part 


is not in a perfect .state yet, and consequently, 
cost evaluation, cost clfcctivcness, defect analy¬ 
sis and work study part of tlie functions, cannot 
he elfcctively performed by the.se coordinating 
agencies. 

The Committee of Mini.itcrs toustituted by 
tlie Governmctit of India, Ministry of Irrigation 
and Power, had also ciiiphasisctl in their report 
that the (.A'lUial Mcclianic.al Units shoiiid be 
expeditiously established in the Irrigation and 
S’owcr Sector in all States. I'he progress made 
in this direction is, however, beloiv expectations. 

1\ ecommoidationx 

1. In order that the Central Mechanical 
Units perform the assigned functions in an 
effective mannci', and considering the amount 
of equipment working in individnai States as 
at present (baiting a few), tlic officers manning 
the Cientral Mechanical f.Jtiits in the Major 
States shoidcl be ot the rank ol “Chief Ungi- 
necr.” 'Ihe functional distribution ot work 
would generally he on the patiern given in 
Appendix 12..'i. 

2. In the States where the Ccniral Mechani¬ 
cal Units have not been established or where 
tiiese are operating a.s nucleus organisations, 
should take necessary steps to estalilish these 
units at the ear liest. 




CHAPTER 13 


ACCOUNTING FOR THE OWNERSHIP AND OPERATING COST 

per plant hour 


13.1 Purpose 

tor any production ivork, considerable invest¬ 
ment is needed to establish the necessary faci¬ 
lities. The tendency nould be to go in for the 
sophisticated modern machines .so that the over¬ 
all inveslinent results in highe.st possible pro¬ 
ductivity. All the same, it has to be recognised 
that the ccononiy entailed by such production 
facilities must be sufficient, to absoip the re¬ 
duction in value of the facilities, as these arc 
consumed in the production process. This 
“Capital Consumption”, as such, forms an im¬ 
portant consideration in carrying out exercise,s 
foi' altcniative engineering proposals, vvliich 
could be adopted for- accompli.shment of given 
productiorr tasks. Other factor.s in the consi¬ 
deration of production cost, besides the consum¬ 
ption of capitiil, are the operation and main¬ 
tenance costs of machines. 

It is thus neecssitry to develop recfuircd data 
to permit the engineer to e.stimate as accurately 
as possible the cost erf production for different 
ccpiipmeuL coinbination.s so as to enable him 
to decide what set up he would hud most eco¬ 
nomical for a given job. These yardsticks can 
later be used by him to determine whether a 
giten item of work, on which the machines 
are employed, is being done economically. It 
is, however, ncce.ssaiy to qualify that the pro¬ 
duction costs so wor ked out would be for com¬ 
parative purposes only, and for an estimation 
of the total cost of work, fhe yardsticks could 
only be used for an indication, reasonably cor¬ 
rect one, of what the ultimate costs of a work 
might be but one could never expect frotn 
these statistically derived figures a guarantee 
that there would not be departure therefrom. 

13.2 System 

The ecpripinent costs are generally grouped 
under two heads; the Ownership Cost and the 
Operating Cost. 


Ownership Cost includes: 

1. Depreciation. 

2. Interest Chatges. 

3. Insurance, taxes etc. 

Operating Cost includes: 

A. Repair expenditure 

1. Spare parts 

2. lyres. 

3. Repair labour. 

-1. Workshop charges. 

15. Other operating expenditure 

1. Operating supplies 

2. Operating and maintenance labour 

3. Other consumable supplies 

i. Suj)ervision and overheads. 

In I’dation to the 'Repair Costs’, there are 
two practke.s. According to one, the ‘Repair 
Charges’ (Cost of spare parts and labour for 
repair to cqui]Hncnt) arc taken under the head 
Ownership Cmsts’ since the repairs are inten¬ 
ded to keejt the machines in an operating concli- 
tion as dose to the initially piuchased condition 
as possible. The other pracliee classifies the 
Repair Charges’, as a part of the ‘Opeialing 
Cost, a.s these arise in the cour.se of opera¬ 
tion oi the equipment on a given job. I’hc 
category to which “Repair Charges” belong, 
however, need not be discussed since the overall 
rate stnicturc of ‘Ownership and Operating 
Costs’ includes the sum total of the above-men¬ 
tioned items. 

13.3 Depreciation 

Depreciation cost of equipment is just ano¬ 
ther word for capital consumption which we 
have used earlier. 
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liiJ.I What is to be Depreciated 

The tost of an eqMipnu.'nt shall be ihc sum 
total of the following;- - 

(1) Act[uisition cost including all duties and 
taxes; 

(2) I ratispoi t of equipment to site of work; 

(ii) Kiection costs of ctpiipmcnt. 

The iiansport and erection costs under ‘2’ 
above arc sometiuK.'s charged to the work 
specially when the equipment involved is a 
special plant e.g. batching and mixing plant, 
;i prttccssing plant, cu:., etc. In stieli cases, since 
the ecpiipnicnt has to be dismantled and trans¬ 
ported lor being reinstalled oit some dilfer- 
ent loctitioa or on a new job, the tost of trans- 
i)ort and erection is distributed over the total 
quantity of work done by the plant during 
the period of its working at one loeation. 

On completion of the work, when the plant 
is to be dismantled and transporled to a new 
locatittn, the cost of tiaiisport and dismantling 
is charged to the new woik, t<r tvhit:h the plant 
is taken. It, iiowever, the plant has to be kept 
in storage for subsequent disposal or rehabili¬ 
tation on a new work at a later date, even the 
dismantling charges and iranspott charges upLo 
the storage warehouse are apportioned to the 
particular work for which the plant was ini¬ 
tially installed. 

The distrraiiLling charges are generally taken 
af l/Uid of the ereetioii cost for estimation 
purposes. 

Ill respect of inotoriscd etjuipnicut, however, 
the standard piactke is to take the sum total 
of the items of cost at (1), (2) and (3) above 
for determiiiing; tlic amount to be depreciated. 

The value of (he equipment, fiowever, seldom 
retluecs itself to zero, for, even after it has 
compieletl its u.seful life, it can be sold for 
a certain price. Such residual value should be 
dcduetetl from the total cost of etpiipmcrit 
when considering depreciation (for the life¬ 
time of a iiiaehine). 

ft is a noitiial praetite to account for the 
depreciation of the cost of the bare equipment 
withoirt tyres (in the case of the pticuinatic 
wheeled etpiipment). k’or the tyres the hourly 
depreciation is an entirely separtke issue. 


In ease of etjuipiuent transfeircd from uiio- 
ther project, the eosr ro Ire depreciated will be 
taken as the total of; 

(i) Transfer cost. 

(ii) dost of dismantling at the earlier project. 

(iii) Transport ctiargcs. 

(iv) dost of re-cixction at new project. 

(v) dost of all charges for hriuging the 
equipnicrit lo working order, 

In ea.se of pneumatic tyred ec[uipmeiit the 
cost of tyres will he depreciated separately in 
the manner cleserihed later in para J3.G.3.I. 
of this dliapter. 

ft may, however, bt‘ mentioned in relation 
to item (v) tihovc, viz., “dust of all charges 
for brigiiig the ec|uipiiicnt lo working condi¬ 
tion”, that if the equipment is traiisferied from 
one Government Department to another 
Govcriimcnt Department and the transfer cost 
hits been determined on the basis of Declriiiiig 
Dalance Method of Depreciation, these ehai'gcs 
would not be added to the transfei cost for 
determining the aiuoimt to be depreciated. In 
case, however, the equipment is purchased 
from a source outsiile the Government Depart¬ 
ments at a mutually agieec! price, the repair 
charges for bringing the erjuiprnent to good 
working order irtay be capitalised and included 
in the iigurc of .mioLiiit to be depreciated. 

13.3.2 rixing the Life 

f’o evaluate each one c)f the above-mciuioned 
elements of cost on boiniy basis, in order that 
aeeoinrting for tin; ownership and opetriting 
cost is done on basis of cost per-irhuri hour, it 
would be necessary to (ix the life of dillcrcut 
items of equipment. 'f1ii" subject has been 
covered in tletail in Chajjier-8. 

rire conclusions drawn, based on observation 
clearly explailu:d in i'i;n Ghajrtc’i', are indicative 
of the difliculty in delining the (igure of life 
of individual categories of inachiites in num 
her of hours. This obsert arion is also subs 
tantiated by what was staled by the first Cons¬ 
truction Plant and Vl.ieliine)y Gommittec in 
their report in jjara fl.l.2., which reads as 
follows:— 

Fixing the life 

y.l.2. There is no physical cvideirce which 
detei'tnines whert a rrrachinc has reached the 
errcl of its eflicient life, ft tan be kept going 
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iiKidinitely by ijicurring progressively heavier 
expenditure on repairs until a point is reached 
when it will be cheaper to Ituy a new machine. 
The optimum life is an economic I'unctioUj and 


is reached when the combined hourly cost of 
“purchase and repairs teaches a minimum. This 
is explained in the Norris Dam Project from 
which the following graph is cpjoted; 


REPAIR EXPENSE 


o 



<i 


z 


Evidently, the considerations in fixing the 
life of machines are goveined principally bv the 
ec]uipmcnt economics and the optimum life is 
taken as an economic function. 'Ehe cumulative 
hourly cost of purchase (Depreciation cost) and 
repairs, when it is at a minimutn ligurc deter¬ 
mines the optimum life of the machine. 

In spile of the considerations as above that 
Committee had made recommcndalions in App 
endix 3.3 of the rcpui t regarding figures of plant 
hours for depredation in relation to specific 
items of machines covering ten categories. 


In practice, however, in the Irrigation and 
Power Projects, only some of the project autho¬ 
rities adopted the ligures of life so recommen¬ 
ded for individual machines under different 
categories. Neither did any of the equipment 
users maintain a clear account of the repair 
costs in order to dearly judge the equipment 
economics in relation to each machine or a 
number of machines of the same make and 
model in a group in a manner as listed in the 
graph above atid consequently precise assess¬ 
ment of optimum life of machines could not 
be made. 
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In practice a ligure of life is assumed for a 
given category of machine for purposes of de¬ 
preciation account. However, if tire machine 
has spent that life on the job and is still 
found useful, the project authorities revise the 
figures of life upwards and reckon with de- 
preciatioti per hour based on revised life 
figures. In many eases the figure.s of life adop¬ 
ted by indi\idual projects have been different 
from tlurse ret;oinmcnded fry the Cioustruction 
I’lant and Machinery Committee, The anamo- 
lous situation arising out of such reckoning 
has been explained later in para 13.3.‘5., but it 
may suffice U) indicate that ihc Straightliiie 
Method of Dcpteciation, ba.scd on di.scretionary 
fgures of life of equipment a,s determined by 
individual equipment owners, has failed to 
achieve the objective tif uuilormity in the pat¬ 
tern to be followed in this respect. 

Jti vit.'w ot tlie above au attempt has been 
made b) this Committee to rationalise the 
method of evaluating dcpieeiation. 

Before this subject is dealt with in details, 
a brief mention will be made aljout the pre¬ 
sent piat:tiec.s ill this rcspct i in the River Valley 
I’rojects, the Pubiie Sector [Jndertakings, and 
the Private Sector. 

13,;).;) Prct'ient Practiee-s 

The m inner in tvliich depreciation costs are 
calculated is at present varying with different 
organisations as given below: — 

The River Valley Projects arc using the strai- 
ghtliue method of depreciation, adopting a 
fgure of life of the mat hinc.s in number of 
hour.s, 8,000, 10,000, 12,000 etc., and writing 
off the cost of ihe equipment on the job through 
hourly depreciaiion ratc.s, A minimum depreci¬ 
ation of 8% i.s liowevcr, tiuirgcd if the machine 
doe.s not clock rctjtiisttc iiours. The total 
amount to be ■written off, i.s taken as the capital 
cost minus the scrap valuc/salvagc value of 
equipment (this heiiig taken as 10%). 

The Public Sector Underkikings generally 
account for dcpn.'cialion according to official 
income tax method,s. This provides for fixing 
the life of a maehiiie in ‘Years’ and fixing a 
percentage for depreciation to be charged on 
tlic written down value of equipment year after 
year, or in brief, “The Dediniug Balance 
Method of Depreciation’. 


However, a few of the Pufilic Sector Under¬ 
takings, namely, iVeyveli Lignite Corporation, 
adopt a ‘.Straight Line Method of Depreciation’ 
by depreciating tfic capital co.st of eipiipment 
equally each year, after accouuiing for the resi¬ 
dual/salvage value of tlic equipment. Iii some 
cases, the total capital co.st is divided by the 
number of years of life of tlic machine and 
depredation charged accordingly at uniform 
rate each year, except, for the last year, when 
the amount of depreciation is reduced to the 
- extent of .salvage/residual value of the mathine. 

The Private Sector uses, “The Declining Bal¬ 
ance Method” of dcpieeiation, involves fixing 
the life of equipment in )'ears and accounting 
for depredation on fixed percentage basis acc¬ 
ording to Income Tax Rules and based on 
written tfown value of cquipmetit each year. 

'Ihcrc are thus principally uvo method,s of 
depredation in use in the country; 

(i) .Straigliilinc method based on life ex¬ 
pressed in number of working hours or 
year.s; 

(ii) .Declining liaTinec method based on life 
expressed in number of years. 

T he ‘Straight I.ine Method’ of cour.se, is the 
simjilest and provides a uniform basis for 
writing of uuichiiu; costs. However, the main 
disaifvantagc of tliis system is that it 
does not provides for a fast write-off 
commensurate rvith the physical deter¬ 
ioration of equipment. Tompared to this, “The 
Declining Balance nieihod” provides for a rela¬ 
tively fasti'r rate of dcprceiatioii in the ear¬ 
lier years of use of the equipment mainly the 
hrst three yeans and is more realistic of the 
actual reduction in value of the machine. 

The ‘Straight I.ine Meiliod’ of depreciation 
of equipment working in the River Valley 
Trojects, stipulates that the life of the machine 
be ddiued in hours. As an example, for the 
crawder traelors, tfie life is geaerally taken as 
8000 hours, 10,000 hours, or 12,000 hours, sub¬ 
ject to the job conditions being severe/ 
average/nornial, nr excclleiu:, respcctivd-v. 
However, ca.u,s liave come to notice where a user 
in a period of 5 years of operation utilised a 
machine for the specified life in hours as above 
and found at this stage that the machine could 
still be sustained in operation on the job for 
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imuh longer period, the figures of life were 
revised upwards, making these 15,000 hrs., 
]ft,000 hours, and even 20,000 hours. Mhe 
machines then eoutinued to be in use for a 
period of 8 to 10 years. Another user using the 
machine for a lesser number ol: hours each year, 
could not complete even the basic: schedule of 
life of 10,000 hours under a average conditions 
over a period of 10 years, l^hc statistics compil¬ 
ed by the Committee, based on returns tieceived 
fiorn a large number of users, covering a very 
tvide cross section of fields of application in¬ 
dicate that machines purchased over 15 years 
ago, are still in use and a large number thereof 
have hardly done 10,000 hrs. Plenee, we are 
to contend with the situation where we have 
to adopt certain ligures of physical life of the 
machines, as obtained in the country. 

There is no doubt, that obsolescence of mach¬ 
ines is a very vital factor relating to physical 
depreciation. Introduction of modern machines 
rv'ith better production capacits and lesser costs 
in terms of end cost on prodnctioii, makes 
the importance of obsolescence more manifest. 
However, non-availability of such modern 
equipment and improved models thereof in 
the country at present, makes us to leave aside 
the factor of obsolescence outside the purview 
of depreciation. All the same, realising that 
obsolescence costs have to be accounted for in 
some manner, the objetive would ht: best att¬ 
ained by fixing the life of machines at a figure 
in number of years, and proper accounting for 
deprecation at a little faster rate in t!ie earlier 
years of the age of the machine and following 
the “necliiiing llalance Afethod” of tlepreei- 
ation. 

Another method of depreciation followed 
elsewhere is the sum of the years’ digit method. 
However, this is rarely followed in this eoiintry. 

1‘1.3.4 Declining Balance Method of Depreci¬ 
ation—Need for Adoption in Relation 
to Major Items of Construction Equip¬ 
ment 

In making the study of prccscnt practices in 
accounting for depreciation annually, the Com¬ 
mittee came across instances where inspite of 
the age machines being 8 to 10 years (since the 
time of their purchase), the residual value of 
the machines ranged from 40 to .50% of the 
initial actjtiisition cost. The residual value as 


snrh was evidently reckoned on the basis of 
accouniing of depreciation by Straight-Line 
Method eommenuu ate ivith the hours for 
which the machines icere in operation during 
that period. Such mnehines having grown sur¬ 
plus to the requircnieut of work at projects, 
could not attract any prospective purchasers for 
future use mainly due t<j their pliysical ;ige 
and the high figure of residual vtiluc. On the 
other hand, the project authorities who had 
initially purchased these machines had debited 
the depreciation to works (tm which these were 
used), only to the extent of numbers of 
hours of oper.ation. riie prospective buyers 
were mainly guided, in declining to acquire 
this asset for fiiithei use, by the physical age 
of the machine; ami felt that the transfer price 
which 'was cc|uivaleut to tlie residual value was 
out of proportion to the age of the machine. 

The first user of the machine did not have 
any means to accommodate or al)soih any 
further reduction in value of the machine for 
sale/transfer to a new buyer except by account¬ 
ing For such rcdiiefion below the depreciated 
value as a loss in revenue. Psychologically there 
is a geat resistance on part of the equipment 
owiuT to .show invisible losses without the 
eejuipmeut being in use and for the prospective 
buyer to show a higher figure of acquisition 
eo.sl when the machine is fairly aged. Such con¬ 
sideration has most often left tlie surplus equip¬ 
ment as idle, besides resulting in additional in¬ 
vestment by the prospective buyers in acquiring 
new machines. 

Further more, on evaluating the cost per unit 
of products produced by such equipment, a 
degree of inconsistent;)' 'was noticed from year 
to year. This was mainly due to the fac;t that 
the hout'l) rate of depreciation of ecpiipmcnt 
being a fixed figure, the actual repair costs of 
equipment varied from yc;ar to year—progiessi- 
\'ely increasing rommei'isurate 'with the age of 
equipment, rvhile tfie productivity of machines 
in the initial stages being higher ihan in the 
later years of life of the machines, the cost 
per unit of piodnct produced in the earlier 
years of the life of the equipment was much 
lower than what it was to be in the latter 
part of the life of ibe macl'iine. 

The Committe were, theicfore, led to ser¬ 
ious thinking as to the I'ncihod of accounting 
of clepreciation so that such anamolics could 
be conveniently removed and the available 
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equipment put to use not only to the advan¬ 
tage of the prospective buyers, but also to ra¬ 
tionally account for the amount of depreciation 
to be booked to the particular work tor which 
the machine was initially purchased. The 
Committe actordingiy, reckoned with the possi¬ 
bility of adopting the “Declinig Balance 
Method of Depreciation” as a uniform proce¬ 
dure by all equipment users in the country 
in various sectors. 


tioned items in (2) preceding the figure 
of life would be 10 years, 8 years and 
(i|^ years corresponding to 20%, 2.5% and 
30% annual rate of depreciation. 

The figures of percentage for evaluating 
yearly depreciation, life in years and hours, 
residual value etc., foi various categories of 
equipment under var)ing inlensiiy of use lune 
been illustrated in Appendix 8.4. 


The main features of the “Declining Balance 
Method” taking into account the intensity of 
use of equipment, residual value etc., are in¬ 
dicated below'. 

13.3.4.1 Rate of depreciation and schedule life 
to vary with intensity of mse of equip¬ 
ment 

(1) The pattern of daily work is first decided 
upon—whether the work would be done 
in one shift, two shifts or three shifts 
per day. 

(2) Corresponding to this pattern, a figure 
of fixed percentage is decided for annual 
depreciation. In relation to crawler and 
wheeled tractors, motorised scrapers, 
dumpers, graders, loaders, etc., items of 
equipment the figures as decided are 
20%, 2.5% and ,30% respectively, for 
single shift, double shift or three shifts 
operations. 

Amount of annual depreciation is evalua¬ 
ted In using the selected figures of fixed 
percentage depreciation on ieduced value 
of equipment at the beginning of the 
year. 

(3) The scheduled life of equipment is deci¬ 
ded by dcterminiiig the number of years 
during wdiich the depreciated value of 
equipment would be reduced to 1/lOth 
of the original cost. For the above-men¬ 


13.3.4.2 Methods of calculating depreciation 

With the Declining Balance Method of 
Depreciation, the depreciation for any given 
year of the wmiking of the equipment can be 
calculated from the following formula:— 

Di =dG (l-d)n-' 

G(l-d)n-i being the residual value at the be- 
gining of the year, the depreciation for any 
year can be calcidated by multiplying the resi¬ 
dual value of the equipment at the begining 
of the year with the rate of depreciation. 

The total depredation at the end of any 
given year can be determined from the 
formula:— 


Where Dj = depreciation for the year. 

Dj = total depreciation upto the end of the year 
d = rate of depreciation as a percentage; 

C = capital cost; and 
n = number of year.s, 

A table showing the figures of depreciation 
and the residual value of a machine costing Rs. 
5 lakhs, based on Declining Balance Method of 
Depreciation on fixed percentage basis, has 
Iteen w'orked out lor illustration. The percen¬ 
tage of dcpiedation has laeen taken at 20 per 
cent, 25 per cent and 30 per cent, based on 
sinole shift, double shift and three shifts work 
respectively. 

Value in Rupees 


Year 



20% 


25% 



30% 

Depir- 

ciation 

Residual 

value 

Depre¬ 

ciation 

Residual 

value 

Depre¬ 

ciation 

Residual 

v.alue 

1st . 



1,00,000 

4,00,000 

1,25,000 

3,75,000 

1,.50,000 

3,50,000 ■ 

2nd . 



80,000 

3,20,000 

23,750 

2,81,250 

1,05,000 

2,45,000 

3rd . 



64,000 

2,56,000 

70,312 

2,10,937 

' 73,.500 

1,71,500 

4th . 



51,'200 

2,04,800 

-52,734 

],.58.203 

51,-150 

1,20,0.m 

.5th . 



40,960 

1,63,810 

39,5.50 

1,18,652 

36,015 

84,03.5 

6th . 



32,768 

1,31,072 

29,663 

88,989 

25,210 

,';8,824 

7th . 



26,214 

1,04,8.57 

22,247 

66,742 

1 7,647 

41,177 

8th . 



20,971 

83,886 

16,685 

50,0.56 

12,353 

28,824 

9th . 



16,777 

67,108 

12,514 

37,542 

8,647 

20,176 

10 th , 



13,421 

.53,687 

9,385 

28,1.56 

6,053 

14,123 
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Advanlages of ‘Decliiiitig JUikmcc. 

Method of Deprecialion’ 

In so f;iv as litigation and Power Projects 
arc concerned, introduction of ‘Declining Bal¬ 
ance Method of Depreciation’ in lieu of ‘Strai¬ 
ght lane Method of Depreciation, would afford 
fol low i n g ad van t ages . 

1. Irrespet tive of the period/duration of time 
for which the machine is in use, a certain 
amount of tesidual value would always be 
indicated. .According to the previous sysfetn, the 
residual v'alue of ecpiipnient tended to approach 
the ‘/.eto’ ligure at the expiry of the predefined 
liguie of life of the machine in hours. If the 
machine teas to he sustained in use thereafter, 
the c:ost of depreciation was to he ignored, 
unless the value of the machine was reassessed 
on basis of the personal judgment of the user 
commensurate with the assessecl/estimated addi¬ 
tional useful life. Furthermore, with different 
ligurcs of life adopted Ip different users for the 
same item of machine, there was no uniformity 
in reckoning the c'omponent of depreciation cost. 

2. l>v this method, the depreciated value of 
ecjuipment reflects more realislicallv the intrin¬ 
sic value of the machine. At the time when 
repair input is least (when tlie machine is new), 
the amount of annual depreciation is the high¬ 
est. 'File residual value at the end of any 
period works out to he a more reasonable 
ligure to attract a prosjrectivc buyer to take 
it ovc:r, if the machine grows surplus. 


thc' case of ‘Straight Line Method of Depreci¬ 
ation, the depreciation exists are constant, 
while the repair and maintenance charges keep 
increasing, the resultant effect is visible in the 
increased cost of the end product as the machine 
grows older. If deprecition is reckoned on basis 
of the “Declining Balance Method’’, the higher 
amount of depreciation charges in the initial 
period, lesser amount of tepair and mainten¬ 
ance input during that period, and better 
productivity gives a unit rate of the vesidtant 
product produced hv thc machiue, which may 
be closer to the unit rale of the product in the 
subscejuent life of the machine (when it grows 
old), due: to comparatively tmich hvsser amount 
of depret:iatic)n charges, higher cost of rnain- 
tcnant:e and repair and cximparatively lesser 
productivity. In brief, the divergence from the 
average estimated cost (unit rate of the pro¬ 
duct) is minimised. .Accordingly, iliis pretvides 
a belter method of accounting for depreciation 
to reflect ;ic:tual costs close to the estimated 
cost of woik, 

In so f;ir :is the I’nblic Sector Undertakings 
aio c:onc:et lied, they account for the figures of 
actual expenditure in respeet of niaiiiteiiante 
and repair costs. If the depreciation costs are 
also aceounted for by the ‘Dcxlining Btilanc.e 
Method; they will achieve the uniformity in 
unit tale of the product produced by the 
machines. Fhis rate would he closer to the 
estimated rates or the rales at which the pro- 
cluced eommodity is maiketted hy them. 


In case of transfer of suc:h used ecjuipment 
to other (iovenimcnl Dejiartment.s, the trans¬ 
feree gcnerallv evaluates the investment he has 
to make towards tepair cost of the machine 
hefoic it can be icconniiissioucd on his job. 
if the transfer value—which will be equivalent 
to the depteeialed value is reasonable, the 
iiansferec woicld not mind making additional 
invc:stmont in repairs ol the machine;. I his 
heljcs in call) rchaltilitalion/clisposal of thc 
sinjihis machine's and consequently the idle 
lime period wiihcnit woik. 

A new machine performs more efficiently, 
yields more production aiicl is least expensive 
on maiiUeiiaiKC and repairs in thc initial per¬ 
iod of its life. Suhseciuenlly, as thc machiue ages 
our. thc operational eflK:ic:nc.y declines, its 
productixitv reduces and thc: cost of mainten¬ 
ance; and repairs increases suffieiently. If, as in 


'I’he point is betlei' illustrated through thc 
graphs which have been dravcm below:— 

Urap/i /;- -Shows the depreciation by strai¬ 
ght-line method as adopted by some of 
the Ihdtlic: Sector Undei takings-l 5 per 
cent depreciation per year for life of 7 
years, :njd average t:C)st of repairs com¬ 
puted on the basis of information recei¬ 
ved Irom various users of ecjuipment in 
relation to one item of ecjuijtment 
(Dnnqrcrs.) 

Graph II :—Shows the depreciation by decli¬ 
ning balance inethocl at 2.a [xer cent 
of e.ost and rejeairs cost as in thc case 
of Graph-1 above. 

Graph ///;—Sliows the depredation on stra¬ 
ight-line method, hut at the rate of 12.,5 
per-cent each year for a life of 8 years 
and repair costs as jjer Grtiph-I above. 


12.2 CW&PCJ/ND/75 
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III each ol.' the giaphs, tlic owncrsliip cost 
line—suinniation of tlic depreciation cost 
and the repair cost, has been drawn and 
a line ol. average annual cost has also 
l)ccn drawn (dotted lines). 


It niay be scan (Vorn (Iraph-ll with the deelin- 
ing balance method of deptcciation, that ther’e 
may be visible loss during the first three years 
of operation of machine while in (he snbsc- 
qiient periotl iiispile of the increasing cost of 



“YEARS (OPERATION 2000 HOURS PER YEAR ) 


[ amnual ave rage) 








repairs, ihe aiiual ovvncrsliip cost is lielow rhe 
UA'cragc line, whirli iiieiuis a jjiollt. iakiug iiuo 
aceount the iael tliat the inathiiics give luoie 
production with better operational efficiency in 
the first half of their lives the cost per unit of 
coniniodity prodiued may get rtalueed nearer 
to the ligiirc of pre-estiinated average unit 
cost, fsiniilaiiy, in the suliseeiueiit ])eriocl with 
reduced produetion due to ageing, even though 
there is an indicsitcd prolit, the unit cost of com- 
incjdiiy ina)' again be closer to the figure of c;sti- 
niated average unit cost. 

As opposed to this Ciraplr-l indicates substan¬ 
tial jirolit in the earlier life of the machine 
while at tlie later stage there are considerable 
losses due to the actual ownership cost being 
much above the average line. With rctdiieed 
production in tlie late)' half of ihc life of the 
machine the unit cost of jiroduct would re¬ 
main nnicli above the avcjage cost line. 

Clrapli 111 has been drawn to present a ease 
where tlie residual Ide as obtained l)\ the 
straight-line inetliod and declining iialance 
method of depreciation is the same. In this 
case the depreciation rate lias been taken as 
12,5 per ctmt using the: straight-line method atid 
after 7 years tlie residual cost of the maeliiiie 
Avill be about 12.,5 )X'r cent tvliich ivill be the 
residual lile of the machine. Ihis ligure of 
residual life is ncarlv the same as in tlie case 
of Graph-ll where declining balance method 
of depreciation Inis ficcn followed. 

ft may, therelorc'. be stated that the declining 
balance method ol depreciation is more reali¬ 
stic if the ec;onoinics of operatiems ivitli. such 
construction, machinerv has to be clearly 
judgecl. It is a dilfeient thing to account for 
the'clement of costs, but lo watch the irerfor- 
niaiice of the cciuipnient cost-wise m relation 
to the cost of coininodities ultimately produced 
and iiiarketted, it is necessary that the liookiiigs 
of expenditure vcai after sear are on a liasis 
that tnav lednc.e llie amount ol vatialion bet¬ 
ween the aveiage cost and the actual cost as 
incurred. It is therefore, desirable Ki adopt the 
declining balance method of depreciation in 
all sectors. 

13.3,-1.5 Incovu'-inx rules on depreciaiion 

'lo complete tlie thinking of ilie Committee 
on this sidiject of ‘Depreciation’, a study has 


also been made of the Income-'lax Rules cm 
the subject. .\n extract I'toui the Income-I'a.x 
Rules lor the assessment year 1971-72, is given 
at Appendix 13,1. lAcii though tlie lixed per- 
eentage ligure of depreciation according to the 
liiconie-'rax .-Xct is rviucli higher tlnni what the 
Coininittee has adopted, the Conmiiltee feel 
convinced that the standards adopted for re- 
coininendutiou are more reasonable in relation 
to actual ssstcni and conditi(.)ns ol work in 
dilferent lields of application of eciuipincnt in 
the counliy. 

13.4 Interest Chiirges, liisuraiiee and Taxes 
13.4,1 Intcresl Charges 

It is a general practice with Coverimient 
Department not to account for these elc-menls 
of costs. In so far as the Riser Valley Projects 
arc concerned, interest is calculated on the total 
direct capital cnithiy to end ol the previous year 
plus half the outlay of the year itself, f he 
interest accouni. is a simple debit and credit 
account showing on one side the charges for 
the interest and on the otlier llic net recenne 
or delieit. A jioition thereof allocable to c:ost 
of machinery is not included in the hcmiK 
ownership and operating cost ol machines. I his 
practice, iioweser, does not determine the actual 
of the work with the machines as a separate 


Conventioiiallv, in ilu; straight-line-: method 
of depreciation, the interest charges are consi¬ 
dered on the aserage annual cost of invest¬ 
ment. The average; annual cost is reckoned 
by the formula; 

Capilid cost j- (nl) 

2ii 

where ‘n’ is tfie ligure of life of tlie machine 
in nundjer of years. ,\s an example, for a 
machine ivliose service life is lixed as ten )ears, 
the average annual investment will fic;. 

Capital C.;ost x (10 1-1; 

—--or o5';(, 

10 X- 2 

of the Capital cost of the niudiine. 

Ill case of clec.ling balance method of depre¬ 
ciation tile average annual investment is:— 



J <-1 
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The amoLUit of aiiiuial interest efnirges ivith 
rate ol intcresi as ‘i’ tliereioic, is:— 


L J 

where (i is (Capital eost. 


laws enfoK.etl in tlie area or location of work¬ 
ing of etpiiprnent. thc:sc would he included in 
the yearlv running and niaintenance expendi 
true of ihe inachine. 

1‘!.5 Repair Cost 


d is rale of depreciation (per cent) 
n is nuniher of years, and 
i is rale of interest charge (per cent). 

table showing the investnieni ai. the heginn 
iiig of the year, amount of depreciation during 
the year (at 2i)% by declining balance method) 
total depreciation upto tlie year, residual value 
at the end of the year, average annual invest¬ 
ment for the sears and interest charges annu¬ 
ally upto the yeai- at 10% 7ate has been worked 
out and given in Appendix l-S.!). I hese figures 
have been worked out as a percentage of Capi¬ 
tal investnieni assuniing the investnient as 100. 
lable 11 in this Appendix lias been prepared 
by rounding off the figures of nearest svhole 
numbers for eoiivcnience of accounting pur¬ 
poses. 'I’hcse are for illustration onlv. 

In their report, the first Construction Plant 
aud Machinery Comniiiiee had made the re 
commendation that interest charges should be 
accounted for in reckoning the hourly owner- 
shij^ and operating eost of equipment in 
accounting for tlie cost of work with machines. 
It is the considered ojiinion of the Committee 
that tfie element of interest charges should be 
duly accounted for. but based on average ann¬ 
ual cost figures. However, for Irrigation and 
Power projects, this elemeiu: may not be acc¬ 
ounted for separateb if tin; equijmieiU is solely 
used on dc|iattmenlal works, 

13,4.2 insurance and 'Taxes iJ.c 

In so (ar as the Insurance Charges are coir 
ceriied, lliesc are not accounted for, as tlie 
Goverimiem \ chieles/ecjuiiimenL/jiropertv are 
not instiled. 

In .so far as oilier taxes are concerned, to the 
extent these arc jiayable in the proc:ess of ac- 
cjuisition of equijmient, these make a jiart of 
the cajn’tal cost of the ecjuipment. These are, 
therefoi'e, included in 'the amount by wav 
of capital cost of equijmient to lie depieciated. 
If any other taxes art: jiayable in kecjaing the 
etjuijmient on the roatl, aceoidiiig to any State 


Rcjiair cost is the main element of cost in 
the entire oivnershiji and ojierating cost rate 
structure which needs projier watehing and 
aceounting, to e.stablish the equijmient econo¬ 
mies,^ This is the input to the ma(.:hine for 
keeping the machine in good condition to do 
tin: job econoinically, 

'i’hc details in this respet t have already been 
discussed in Chapter <S. It has alread)” been 
exjilained in the said Chapter tliat from staiid- 
jxiint of equijmient economics the rejaair diar- 
ges aic tc) be classilied under one head as 
Rcjiair C.ost’, instead ol cbissilying the same 
under dillereiit sub-heads as Major Repairs 
and I'ield Rejiairs, as jier tlie jirevailiiig jiractice. 

13.').I Relmir Casls as Adopted by Dijjereni 
Users. 

llie jirevailiug [iiactiee for aecoimtiiig of 
repair charges dilfcrs from user to user and 
Irom one sector to tlie uiher. 'Ihe following 
will exjilain the jiosilioii in this regard, 

13.5,1,1 irrigation and Poiuer Serdur, 

It has been a normal praitiec ivilh most of 
the Irrigation and Power Piojeits to tiecouiu 
for the hourly owiiershij) costs of etjuijmietii 
foi jmrjioses ol debit ol exjieiiditiiie to the 
work in the lollowing manner;-_ 

1. Hourly JJcpieciutioii Cliargcs MiuitinJ nequisi- 

tiou Cost, flivided 
by vsllniuled life 
in lunu's 

D 

2. Major Kopair Cluirgcs at 100% of tiourly dcprccialiou 

rate = ‘D’. 

(Note:—In some eases where the basic sHie- 
diilc of life in hours in rclalioii to parlitular 
items of equipment is taken at high (igurcs 
above the noiinal vated liguies of 10000 hrs. lo 
J2000 hrs. for maetiiiics like duitijiers, crawler 
tractors, graders, loaders etc., the jirovision for 
major rejiairs ma\' extend t:\'('ii upio 200"p of 
the liourly depreciated rate or 2 D.) 

fu so (ar ;is the expendilure on field rtpaiis 
is concerned this is shown under operation costs 
or direc t costs. 
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For major repairs, a ‘Major Rcjrair Fund’ is 
erealcd. At any stage ol. service life of t:qiiip- 
nicnt, tfie total earnings under the 'Major Re¬ 
pair Fund' are ecpiivalent to the number of 
hours of operation multiplied by tlie rate of 
provision of Major Repair costs, as indicated 
above. I’his is balanced by corresponding de¬ 
bits to work through hourly ownership cost of 
ecjuipment at the same late. Hotvever, the 
Major Repair Fund carries a certain aiuotuit 
of balance which is ecpiivalent to the difference 
ill the amount of eaiings in the Major Repair 
Fund as mentioiuid above, and the actual ex¬ 
penditure incurred in cariying out the .Major 
Repairs to individual machines. I’he .Major 
Repair Ihind is generally in relation to a group 
of macliines of the same make and model, 
lliough in some cases, the user of ecpiipmfcnt 
can reckon the hgures of such ijalances in the 
‘F’tnid’ relative to each individual piece of equip¬ 
ment. 

Fhe amount of balance availaljtc under the 
‘Fund' at any time indicates w'hether the mach¬ 
ine is working economicallv or not. 

In case of held repaiis no separate expense 
account is maintained, as the; expenditure on 
this account is booked as direct expenses. 

13.,5.2.2 Public Sector Underlakrugs 

In case of Public Sector Under l.akiiigs, the 
re|jair costs are diiectly charged to the over- 
;ill cost of owning and oper ating the ecpiipment 
as a lumpsum figure for a category of cquip- 
nrent-clLmqxns, tractors or excavators. 'Ftie acc¬ 
ounts for dilferent makes arrd models of mach¬ 
ines even in the srune catergory ate nert indivi¬ 
dually detailed. 

13,r).2.3 Pfivalc Sector 

In the private sector, however, it was 
observcrl bv the Uommittec; that greater atten¬ 
tion is paid to the account for the repair costs 
of individual items of ecpiipment. Identical 
items of machines are grouped together lor this 
purpose and tin: accounts ate so maintained 
that it is jiossible to read olf at a glaiu:e, the 
up-to-date expenditure on spare parts for that 
group of machines. I he tnciumts indicate not 
onlv the daily or monthlv values of spare parts 
Issued for repair of ecpiipment, but these also 
indicate the progressive c:nmulativc total value 
of parts issued npto a particular period of time. 


Such a system enables one to determine 
elearly whether the cost of tepair.s is fairly 
reasonable or that it is excessive so as to warrant 
further examination of the case to the ponit 
of precisely determining the leasons for such 
excessive repairs to the machines. 

13.0.3 Disadvantages oj the System oj Accoinil- 
ing of Repair Costs of Mechines as fol¬ 
lowed by Inigalioii and Power Sector. 

13.0.3.1 Repair costs talwn as a percentage of 
depreciation brings anoniolous position 

J.et us consider the following exam])le;('I he 
assumptions made reflect factual position as 
observed in different lh()jec:ts.) 

I’rojecL ‘A’ is using craw'ler tractors costing 
Rs. o lakhs each. 1 he work is done in single 
shifts daily and the scdieduled life for the 
tractors has been fixed at KKKIO Ins. The provi¬ 
sion for major repair cost has heen made at 
100% of hourly dc.preciation laite or at Rs. 
50 per hour, 

Projeet ‘IF has iclemic:al crawler traetots in 
use. Fhe work is done in two shifts per day. 
The sehednled life of the tractors has been 
adopted as 1,5000 hrs. .1 he provision for major 
repairs liased on purchase pric:e of Rs. .5 lakhs 
per niacdiine, and at the same rate of provision 
of Major Repair Cost, vi/,., 100% of deprecia¬ 
tion amounts to Rs. 33.33 per liour. 

It is evident from the above that inspite of 
the Projeet ‘JF nsing the crawler tiaelors more 
intensively, have put up with a provision of 
Rs. 33.33 per hour by way of rc.pair cost of die 
machines while project ‘A’ insjiitc of using the 
machine in single shift work, liave larger 
amount of provision for major rejrairs of macli- 
ines at Rs, 50 per hour. 

While there is no doubt ihai irrespective of 
the extent of provision of m.ijor repair c:harges, 
at the initial stages of opciralioii of mat:hines. 
the repair costs would he much lower and the 
amount in the Major Repair Fund would keep 
inereasing. What is distiiriring is the amount 
of expendil.iire being booked to (he work of 
the unit c:ost of the work done. If the cravvdea; 
tractors were used on identical items of work 
under similar job conditions, by holh the pro¬ 
jects ‘A’ and ‘W, the work on projeet ‘A’ would 
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tvidciiliy a])p<.';ir to be eonstlicr on unit late 
basis. 1 Ill's ineriscl) is the anainoloiis position 
icsulting iroin ateotinting' oi the niaior repatt 
costs ol machines based on estimated lioinly 
tales lehiletl to the iioiiily depiceiation rates. 

II' on the other hand, the two projects had 
niaiiUtdiU’d a tletn tutoiml of' the repair costs 
oi machines used i)\ them, ;ind if the rate of 
tlcpret iation ol' liie e(nii|)ment was also the 
same, it tvould have hcen \iay convenient for a 
eom|)arative study oi unit rates ol: work at two 
phices to he made. AU othtir elements of cost 
being olheiwise e(|nai, it tvould have hcen 
jxjssible to ])iii-point clearU as to why the repair 
tosts were luaivier or lighter one com[):ired to 
the other. 

In what Inis been deseiibed above, there are 
ghn ing examples ol, 

(a) the Irrig.ition and Power I’rojeets not 
I'ollowing the tecommeiuled life ligtire.s 
in f lours imifounaliy; 

(li) nor leekoning the nnijor repair t:ost.s on 
actiitil basis lor given items of machines; 
;md 

(c) a(x:onnting the majot repair costs with 
(orrehition to the dejn’etiaiion costs 
resulting in iinaniolous position arising 
as in tile case ol ;ibo\e examples. 

] ■I..r).‘),2 Balducc (Duounl (li’ailahh; in Alufur 
Rejmir I'liiid occnsionaU'i indiu.cs the 
<’(juipincnl oxi’iier to incur expenditure 
on piircliiise of spurc putts 

.Vs indictUed in preceding (Chapters ol this 
Report, ver\ little attenifit Inis so far been maefe 
in establishing a si ienlitic ituentory control sys¬ 
tem for purclnise of spare ]nn ls etc:., by most of 
the users ol ccitiipmciu in the country. It is a 
nc)rm;ii prailice to rtiise anmitil indents of 
Sparc: p;n ts for tepair and oc crhanl of eejuip- 
ment on acK nice planning liasis. In absence 
of detailed records ol ccrnsimiption erf sjrare 
jiai'ts ;md the identity of parts used for cejiairs 
in the prececling-p;ist-sc:rvic e-pc:iicKl ol the inaeh- 
ine. the ec|ni|)menL ownc'r or the indentor is 
not too wellgnided in proircrlv scaling the 
rec[ilireinc:lil ol spare [nn ts or in establisldng 
preciseh ihc' idcniil} ol the items that should 
Ix: jnnchasecl. llis c.xperieme in the work thus 
commands liim to lie jiidieions to some extent 
only in delermining the size of the indent to 
be plat;cd. Sueli giiidaiuc is, howece.r, limited 


more b\ the ttvailabilily ol the funds uiidei 
the Major Repair fund as this, in any case, 
has to be the guiding fac tor for Imancial tippro- 
val of the expendiltue for the items of spare 
ptirfs iiiehided in a gicen indent. 

1 he earnitigs lor the Major Rc.paiis Found at 
a uniform pre determined itile of provision in 
terms of late of lioiirly deprec iation, leace en¬ 
ough. in reserve in the first 2 to I! years of openi- 
lion of the imicliine. Ptircliases made on tin's cem- 
sideration re.sult in overstoekiiig ol spaie patt.s 
on projcel.s. Even though none would teadih 
ac:<:ept llie reaseming as such, to aceount par¬ 
tially lor tJie amassing of slocks of spare paits 
on projects, this tinlortmiateJy is atlcast Ure 
pat lia.l It nth. 

Again, while there is no doubt iliat advance 
pJaniiing for procinement of spate parts is the 
crux ol the jiroblem to snslaiu the maciiiiies in 
operation on jnodiietiou work, or c cmsti iic.ticm 
troik, a note of caution is clearly sounded by 
the tendency to over-indenting or c)ver-sioc:king 
ol the items ol spare parts in this nitmner: and 
therelore, one has to clearh imdeistand tiic 
actual scejuirements ol spare paits eomtncnsnr- 
alc with the t)])erational lile and age in service; 
life of the machine, llesidcs this, the icpetitive 
cycilie iiiitine ol rc^iaiis in relaticm to sotiic; 
eomjioiients and ttssemblies (.m a intichinc, has 
also to lie teetkoned vvillt properly so lhai ini- 
neee-ssary expenciiunc; is not made: in purchase 
of .Sparc parts vrln'cli cannot be used ovci long 
jiei iocls. 

l3.i)A Cornmitlce’s t'iews 

Repair costs take llie shape of tepeiitive c:v(les 
beginning with minor repairs, going up with 
rejrairs ihrougH rclmilding and nltinratclv lon- 
ching- the .maximnm with lepairs finungli le- 
plac:enienls ol coinjronctus. Onec’ the ciomponents 
are replaced the cycle repeats. Ihc exjjciicli. 
lure on sut:h repairs over a given cvcle c an onh 
be expre.ssed in relation to the cost of tiie itiach- 
ine, as it has no diicat iclationsliijv to ihe 
depreciation csost, 

,Vs has been explained in Fhapler S. ihc' 
major and field repairs should not be tivated 
separately. In ordei lo walcJi the eexpemlii me; 
on rejeairs ol any mtichiuc the repairs should 
be- ela.ssilied under one head and all expeiidi- 
tuie c.m ie|:)aii.s c'ilhet laken tijc in the liefij 



ov <;irTicd out in ttic Main Sliops, should l)c 
hookod iindoi; this hctid to litno a proper rvatch 
on the ctpiipmcni cconotnics. 

Tytrs 

In fvtdiialing dcjnct ialii.m <(tst oC equip¬ 
ment, the cost of iMcs is not inchidc'd in the 
li^iirc ol' C’apital dost oT the machine. The cost 
of tyres is scjrtir.ateh’ teekoned for depreciation, 
bti.scd on ;i ligiirc of life for the tyres it'hi- 
tivt‘ to job conditions and vtirious other factors, 
riie piotedure of determining rite life of tyres 
after selecting the particular fat tors applicable 
in (rise of a given job and the attendeiit eontli- 
tions pretailing theieon, has tdreadv been ex¬ 
plained in Cih:i]ttei S, jiidieions sclec.tittn of 
the factors gi\en in the said Cihtipter m.iv lead 
to a nearlt toiaect estimtife of the life of tyres 
on a mathint: used on a given job. 

In estimating the owntaship and operating 
costs, in relation to tlie tvre costs, the cost 
of repairs to the t\ res tind tithes dui'ing (he 
life ol the (ties has <ilso to be taken into aee- 
oirnl. I'liis is generallv provided for at !.’>% 
of honrlt ftre (Osts. 

Ill ease teeajiping or letretiding facilities are 
available foi terlain sizes of tties, provision has 
to be' made in that rcgtird also. From the ligaires 
of (osl loi retrettd etc., :is verihed from one t)f 
ilie users in I’liblic Sector Uitdertakings, this 
amounts to tilumt 2,")% of the original cost of 
the Ivics while the life of rettv'aded tyre is 
ad to 70% of ilie oiigiind tyre. Hence, from 
standpoint of eionomv in tyre costs, meticu¬ 
lous care is to be taken to ensure thtit the tread 
tvetir on the itrc is not tillowed to go heyond 
a certain point :md relreadiug thereof is under¬ 
taken in proper time. This eotikl be tiehieved 
through rigorous ])rc\cnli\i: nniintenanee ins- 
jiection whith is also dealt with separately 
under the (:lni|itcr on ‘Maintetituiec’. 

Other Operation Oosts 

I'S.ti.l Operfl/oj.v a'c/ge.v tuid niaitilt’nance crew 
charges 

Since all the operational labour and other 
stall lor ojiettilion ;md mainlenanee of e.tjiiip- 
ment. is [mid on monthly liasis, the operational 
and niaintcnante laliour (Imrges make tin item 
of annual exjienditure, unless labour or the 
stall ate laid otf during the ofl-season period. 

I 'll is is, howev er, seldom done; and therefore. 


the exjienditure on ojiei titional labmn ttnd 
mainfenaneo labour (for preset ibed 'st hcdiilcd 
maintenance), lias to lie reckoned on annual 
basis. 

Ojteralional Siijijjlies 

These would be inainlv comprised of fuel, 
lubricants and other miscelhnieous items, in¬ 
eluding lilter-elemenis. eoiton waste and gene¬ 
ral rotitinc hardvvart; items elta 1-lowovcr. the 
sum lotJil of cxpemlilutt' on tliis account is 
related to the ‘Operational hours’ in a given 
year of vvoik. 

It is neeessarv to kccj) a watch on the ex¬ 
pense account in litis regartl to judge the 
ctpiipincnt jiei foiintuiec. J he tonsiimpi ion of 
Diesel Oil. Inhriealing oil on a diesel-jiowcred 
ii'iaehine for instance, if pvo|3erly aecounted foi, 
would tell ekairlv llte Story of pet lot ittanee of a 
iiiaehinc—■whether the machine did at tnally woik 
for the number of honts shown tt) have been 
clocked or tlte (oitdilion of the diest:! engine 
on the mttcliine is sound enough ot that imme¬ 
diate tittention is ctilled I’or to lie given to 
the |ict'ft)rtnaiKc of the die‘el cTtgine bceatise 
the lulin'eating oil eonsumption etc., htis gone 
lip. The position can he better votiehsafcd in 
this hchtilf, only if proper reeord keeping is 
done with, regard to supplies to the mat bine. 

Field rcptirting [iroformae have been devi¬ 
sed ill a simjalilied form to enalile suth retottls 
to be maitittiincd prttjierly anti evtiluaital at 
periodic intervals for detei iniiiing pret tselv if 
the ctists ate within sjict iiied limits tint! tilso if 
the diesel eiigines ate ]xaforming properly tm 
the machines. Fltese forms are given in Appen¬ 
dix 13.2. 

U?.(i.2.1 I'nel 

In this eonntx lititi, it is tilso neeessarv to iiidi- 
eate that a stiidv of the fuel ttonsumjititm gives 
relative to individual mtitthiiies or a grouji ot 
matthiiics (mtire so in relation to intlividiial ma- 
ehitics), would eletnlv indicate whelliei the ttm- 
siimpiion is more than the spet ifit: fuel eonsinvi- 
plitni ligures or vviiliin those (iguics lelalive to 
the load factor for given job condilittns. File 
loatl fat ttir for some ileitis ot tliesel powered 
etpiipment rttltttive to jrailitailar job toiitlitions 
tire indicated in .Ajipcntlix l‘i.‘!. Here tigaiii, it 
is to be mentioned that these woultl gtneitilly 
be used for esliimition jinrposcs anti randtim 
ehettk putjioses of the atliial liiei eoiiMinijhioit 
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figures as <il)(aiiiing on a gixen job hv jiarticulat 
ina<h.iiK's, lo he exact and precise, the specific 
fuel consntnplion (ignres have to he detevniiiied 
and laid down tor given items of eipnpment, 
after proper tests and observations have been 
nitidc on machines acliiallv emploved on the 
jol), 

1 .'1 ,(i.2.2 LuhriimUs 

It ma\ also he indicated that tor estimation 
ol the expcndiiutc on luhritamts, greases and 
otiter such supplies, it is nortnal to assume that 
these wottld timotinf to tihout flO'X. of the cost 
ot tue.l oil used on the tnticliine. This again, is 
a roitgh approximatioti Cot t:stini;itiott purposes. 

I ?>.().2.3 I'/iieriry charge.^ 

I'or clecLriettllv-])o\vered nntehines, where the 
supply ol clecttic power is trom transmission 
lines. ;rnd not through a diesel genc.-ratitig set 
installed inside or pro\ided evith llte mttcliine, 
the consutnption ol: electrical energv is to i)e 
as important ;is the fuel consumption in a die- 
sel-powcrred ecpiiptncnt. I’hc consiituption of 
elee:tric; eneigy cati vary snfistantitiliv with the 
load fac toi in duty pet l()rmatit:c: of the machine. 
It is not only a sitnple fttnt;iion of the installed 
power in the electrical ecpiipiricnt inside the ma- 
cltine. Iletice, it is essential tltat clctric energy 
inetei ing- arratigetnents lie provided in order to 
evaltiale the test ehccked figure; of cost that 
shottld go into the nUitnate cost structure of the 
ownership and operating costs ctf ati. eilectric- 
powei'cd mtichine. 

J,■!.().3 Other consinnable supplies 

d'hete ;ne ;i lew othei itettis of costs to he 
accounted lor in addition to the f.ictors discuss¬ 
ed :ih()\e, tvhich !ia\c to he tissessed. if the 
ownership ;tnd ojrerttting costs of a given piece 
of ecpiiptncnt ate: to he properly determined. 

These ate the following;— 

1. (lonveyor hells. 

2. (hitting edges on hiilldozers, sertiper 
howls and grader blades, 

3. Fillers. 

-1. Wire ropes. 

,h. I’lavtcries. 

(). Hneket teeth on excavator huckets. 

7. Sundry materials. 


I he items are sucii as are generally replaced 
or rebuilt at periodic intervals and the life tag 
jnit on each is based on the job conditions 
or t\pe ol materials hatidled or dntv performed 
by the machines. It is, therefore, necessary to 
detil with each item indivitlually so that a clear 
guide line is set forth for estimating the cost 
ol tliese items related to oftcrational hcttirs of 
the machines, plant or ct|uipmeni. In w'hat 
lollow's is ;i hiief assessment in this regard, 
item wise, 

J3.().3.1 Conveyor bells 

Clonsidering convc\or Irelis as an item which 
is dilfercnt ftom the otlicr mechanical com¬ 
ponents in the integrated conveyor s\stem, the 
factor of cost in rclatioti to convcvoi belts is to- 
he evaluated as follows;— 

'The life of c.cntvevor belt is estimated in terms 
of ‘Tons of maleri:il eonveyetT, or in teiins of 
‘ntimher ol years’, if the; cpiantih' of material 
eonveyed annually is more or less a sustained 
ligttre. 

The ])er hour c:ost of lielts for a given oper- 
aiioti transporting a tspe of material, is wxtrked 
out by dividing the cost of the l)c:lf liv the 
numitcr of hours of life and correspondingly, 
the cpiantits' of material tr:uispoi led or c:on- 
vewed in tital nieasute of time, w'liethcr in 
hours oj- years. 

The repair costs of l)c;]ls are taken at 15% 
of tlicse tost ligtires. 

],3.(i.3.2 (hitiing edges on hiilldozers^ scraper 
bauds and grader blades 

The cutting edges on bulldozc.rs. st:raper 
cate that a slitdy of the fuel consumption figures 
relative to indivichial machines or a group of ma¬ 
chines (more so in relalioii to individual mach- 
howls and grader blades, have to he pcaiocli- 
eallv tniiied. rchiiilt or replaced, depending 
upon the sovea ity of job conditions and ifte 
ivpe of material lo he excavated or handled. In 
evaluating the cost pet opcrtitional hour for 
cutting edges, a life tag is alt;Kl:icd to the same, 
in relation to the particular c<|nipinent ou 
which it is litted and the tvpe of rmitcrial to 
he handled, or the mode of opeiation of ctpiip- 
ment. As ;ni example, a bulldo/er emploved 
on spreading the mateiial dumped in a (ill area, 
would have inueli longer life for llie cut ting- 
edge compared to the hnlldo/er tvorking on 
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cxravafion of scmipcrvioiis material oi icmov- 
ing- overhurdcii consisting of material of abra¬ 
sive type. Similarly, in a motorised sciaper work¬ 
ing on removal of ripped sand-rock, the life 
of ihe culling edge would hi; lesser, compared 
(o the same scraper used on removal of clay 
material. Again, il the o|)erator of a rrrotoi'i.scd 
scraper chooses to load the material into the 
sd'aper Irowl on scraper’s own power instead of 
resorting to lilling the bowl entirelv by push- 
loading rnrithotl. tile life of rlu' cutting edge 
on the scraper liowl rvoidd Ire much les.scr. 

Hence, job conditirrns. the tyjre of material 
lo he handled or the itrodc ol; operation, make 
all the dillerencc in th(‘ lilt' oi ihe tutting edges 
otr these machines. 

In csiimating the liourh' operating cost, the 
cost factor on tittonnt ol rcplaccmt nt or rc- 
Imilding of cutting ctlges is ai.so taken into 
iirc'oiinv in loini.s of: (o.si, ol ihc t'd^^os 

tnul the life in ojrertition, in hours, that i( will 
last for, 

FiUers 

( Itange of filters is done actoiding to a pies- 
crihed schedule of mtiintcnairee. It i.s easv to 
determine the hourly co.st in respect of this 
ilern which will :idd to the cost of operation of 
a mtiebine. 

IS.h.a.d Wne ropes 

Wire topes tilso have ;i life tag on them, 
deperidiiig upon the location of the wire rope 
in ;i particultir ‘System’ on a given machine, the 
intensity of use of that jrarlicular systeitr on 
ihe machine atrd the sevciitv of the job condi¬ 
tion. For ;i given job where the tonditions of 
work ;u c slabilsed, it is easy to determine 
through experience, tlie life of the wire ropc.s 
used in different loc al ions iti the systems of 
the machine tint! the cost per hour c.air be 'easily 
determined for accounting of the same in the 
operational cost per hrtur of the machine as a 
whole. 

ft is usrtal to icckon the overall reeprirement 
of wire rope lor yearly indenting or periodicrrl 
indenting irased, on the antic inated life of the 
wire ropits coinmensurale with, the length of 
the wire rope nscrl in ptiriieular jilaces on the 
machine. 
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1 ,^. 6 . 3.5 BaUcries 

Ihc life of batteries is connnensurate with 
the duty to be performed and the regularity 
ol attention paid to the maintenance of the 
Ittrftery through periodical rechaiging, the 
■specific gravity of the electrolyte used tmd the 
climatic and temperature conditions under 
which tlie battery is to work etc., etc. 

With careful ;ittcntion to preventive mainten¬ 
ance drill, it i.s a general observation based on 
experience oji part of the users ihat (he life 
of a battery may be anywhere bettveen one 
working .season to i.wo working seasons. 

],’i.G.,3.r) Bucket teeth for exenvatinn buckets 

riiough it is difficult to define a ligtirc of life 
for the bucket teeth on shovel/cb agline buckets, 
it is a function of the mode of operation of the 
machine Ijv the operator, gcnerallv speaking, 
related to given conditions of tvntk :nid the 
type of maten'ial to be handled. 

Tt i.s ;i common practice that the wear on 
the hiickct teeth he all(,)\ved npfo a pre-deter- 
mined limit and the Inieket teeth then rclntilt 
vvitii proper cleetrodcs w^heti then can give as 
good a life in suhsecpient use as the new bucket 
teeth woulcl normally give. I'hc cost of re- 
liuiiding the bucket teeth would vary with 
its size. Hence, it is difficult lo give a dear 
estimate of cost on this account. But generally 
speaking, the c;ost of consetvation through rc- 
huikling amounts to about 1 /,5rd of the cost of 
the original bucket teclli. 

kvaluation of expense and exist in either 
rclniilcling tlie original worn out bucket teeth, 
or by rclmilding them with new tips, serve lo 
furnish the main guide liuc for the lioiirly 
cost to lie added commensurtite with the life 
attained wilh reclaimed bucket teeth, 'f’hc life 
of rebuilt tip would be about 6^% of the ori¬ 
ginal life. 

13 . 0 . 3.7 Sundry tniilerials 

riicse amount to a fraction of the total 
cost of operation of machines. Hence:, a sepa¬ 
rate factor cvalnaiion of tfiis dement of cost, 
based on empiricaf formula or thumb role is 
not being given. 1 his coulcl be judged more 
through experience in the course of operation 
of the machine over a period of one year and 
under given job conditions. 



I,').? S)!sicni of Atcouniiiig 

Arcinniting of ownership raid ('perating c:o.sts 
serra^ three differeiu lanrposcs. ‘I’liese arc:— 

1. Kstiinatioii of the cost of work on which 
certaiin items of ctpiipment will iic ciit- 
ploved accordiitg h.) a [)ro-pltinned pro- 
grtinime. 

2, I'o detenniue precisely the actual ox- 
licndititre on tiiiiiiing and nitiitiiciiancc 
of the machines tirid the clement of cost 
of depteciation. 

d o laeate ;t clear record of cumulative 
costs accruing to the cquiitmeut owner 
so tliat lie can determine the economy 
of snstaining ;i given machine in opci'- 
ation. Briefly speaking, this scries the 
juirpose ol' studying '‘lujuipment Econo¬ 
mies,” 

1 he signilictisut‘ of evalnatiian of indivulmil 
clemeiils on costs has. therefoie, to bet dearly 
eoiisideietl in iclation to each itetm. I his ss 
discussed in what follows. This would gene- 
rtilly reflect the process of the estimating the 
cost and evalmating actmal cost in relation to 
each element. 

1 ,‘1.7.1 /Jrtfev of i:oaluaiiug hiet/ieills of Cosih for 
lislirnalion of Cosis of Work 

I'he ‘‘Ownership Costs” will gcnerallv lie of 
vaviaitle chtiracler, if the ‘‘Dediiiing B.'ifancc 
Mctliod of dcjncciation” is adopted, as the 
depredation costs woidd vary from year to year. 
'I'ho cost of sptire parts in the repair costs of 
miidiines, which is an imjmitaiit element in 
the ‘Operating c:osts i)f the Machine’, will nor- 
ntallv larv idth the age ol’ tlie machine, vear 
al'tctr \c;ir. 1 he; other elements of operating 
costs, consumption of fuel and luliricants tnain- 
tt;name supplies and other oper;tliitg sttjijilic.s, 
the' lahour costs on operation, niainlmuuice 
and tejiaii of ecjuij'jtnetit however, conld Ire 
defined iclative to the work p tiUwn (by nnm- 
iier of shifts per day) and the: mimber of mach¬ 
ines in use; (avertige numbers) every^ year. 
Ihrwevei. an iiiiegrtilicm of the total costs under 
these septirttte grotips ol elements of costs, has 
to be so done that the ftindamental basis of assess 
ment of estimated tost of wank is not scriotisly 
upset. The main ;iim is to evaluate, the over¬ 
all costs of ;t giien item of work on which ilm 


niachim;s are cmjjloved-from the stage of com¬ 
mencement of that partieiilai wank to the: stage 
of completion ilicieof. 

Two tvpt:s of (tiscs would be involved in such 
tissessnreiU. I hese tire, (I) wlierc the entire life 
of ;i nmchinc's will lie spent cm the joh'. and 
(2) where orilv a part of the schedtilcd life of 
imichine is u:sc:d on a lime-boutid piogiamme. 
The tnclhod of detciiniuing the lioiirly rtite 
of ownership cost in ciihc'r ctse would Ik; tis 
folloyvs:— 

T).7.1.1 ll'//crc life of the innrhlnc is sjicnl on 
Ike job 

In ca:^e the machine has to spend its emtire 
life on c'crttiin ojicttuioiis and a ligurc of stilvage 
value has been presoilied in tehitioii thereto, 
the evaiutition of llie hoiitly owaiership cost 
fig'ures waiuid be- siirpilca I Ivis would atuotiiit 
to reckoning of (he capita! tnvestinenl to be 
written oil over the ddlned period <h; life of 
the machine to atcoiim lor dejv.ec ittiion, tuid 
dividing’ (his elemem ol cost hv anticijiated 
hours the mtidiiiic; will dock in their life time 
operation. 

1;1.7.1.2 W'liore Ihf entire life is 7int speiti on 
Lhe job 

hi case the machines arc not expictcd to 
spent their entire span of life cm a given item 
of work, the exercise to lie carried out would 
he slightly dillerc;nt, vi/., 

(1) Ddine the period of work in number 
of vears tor which the machines would 
be; recjuired to lie in use to complete a 
given item of work. 

(2) Mtike an tissessmeut of the total amount 
of depreciation (by the Declining Bal¬ 
ance Method on fixed ])erc eiitage basis) 
that will have to be accounted for 
during that period for (he ptnticiilar 
nntdiines to he used. 

(.") Estimate the mimber ol inadiiue-hours to 
complete the w’ork in rchaiion to cadi 
item of equipment. 

(4) Use toiiil cost of ciepivcia;ion lor the 
corrcsjiomling pc ricid of operation of 
mac’hiuc's. tliiided b\ ilui machinc hours 
for given item of ecpupmcnt. would pio- 
vidc the figure of hourly ownership cost 
io be reckoned with. 
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Intcvesl citaygcs 

1)1 (.use ihc iiitcrcsi chnisrcs aic al:-.o lu he 
taken iiito ac.coinil, in ii ialion lo use ot equip- 
iDcnt which is used loi a pail, ol its !ilc (Jii a 
given job, the annual aveiage invcsUiient will 
be dctci'iaiined {font ihe .lonnula gi\cu at id.-I. 
1. coi l e.sponding to the luiiniief of veais the 
equipnienl would he in use on ilie job. 'I'liis 
would he added to the esiituatcd (ost on ac- 
(ouut of depix'cialiou and the ostiinated h(.)ui'ly 
owuei.ship cost rate inclusive of Ji.itcjesi char¬ 
ges deteriiiined by dividing the .sum total 
(iguie by the estiiuatcxl iuachinc hours to C(,'ni- 
plele the work. 

Id.7.‘l Evaluating Operating (lost 

VVhth regard lo the operating costs the itenrs 
to be included tlicrein rvould be tlic following;;—• 

1. Sjrare part.s lot repair.s of niach.ines. 

2. 'l\re and ittfies lor leirbueinesit and re- 
paits. 

a. I.,about lor rejraiis (jf the niachines, 

■1. Workshop charges. 

,a. Labour i'or operations and ni.iiiitenance 
of mat bines. 

h. ()i)eratiiig snppties-i’tfL, iietus, othej 
uialetials including w iioropes, cutiiug- 
edges, biukel teeth, lilters, batteiics. 
hatdwaie items cte.. rlc. 

d’lu: hoiiiK tale of spare p;iits tamsuiuptiou 
eat) be determined ;i.s follouvs:- - 

Ciorresponding to tire niaeliine hour to be 
spent on the job, the total \a!uc of sp;ire pa.i'l.s 
liiat will Ire eunsunied in ic:pa;riug the ntadi- 
ines for proper working can lie scaled out 
(guidelines given at Ajipeitdices 8.7 and 8.8). 
Lite tolal rahie of spiate parts so scaled out 
divided by the hotits the nuKhi.nes rvoiifd o))er- 
a.tr- on the job rvili determine this .lourly rate. 
Tire expen.se on account of replaeernent and 
leirairs of t\ics eaii be evaluated eoumieiisurate 
witlr the total working liouts tire ivred etptip- 
inent will be used on tlie it)b ai.id the hourly 
cost estimaled on similar basis as tor tquij-Miient. 

M he stiength ot lai.K)ru lo be eiuploved on 
operation, luaiuteuauce and upair of ct[uip- 
jnent Ircing known. (onsi,5ierii with the paiterir 
of work ill Ihe held (single shift. 2-shifis or ;1- 
shifts) or tile estalrlishinent in field and main 


workshops (or lopairs cle,, tiu.' total cost on 
account of annual wages of tire labour, iii- 
cliuliug overhead costs tlia.t mav accrue in the 
shojr.s caii he er alualetl. Siuiihtilv, Ira.scd on an 
estimate of autieipaled rvorking liuur.s witlr 
et[uipmeuL in. a ])ariieulai year, the estimate 
of total costs on account of optiraiing siqjplicS' — 
1H)L items can be dearly made. 'Lhc rosi of 
materials inisccllaneous items, like cotton waste, 
sealing compounds, cleaning compounds etc,, 
can afstr be similarlv evaluated, 

In relation to items like cutting edges, wire 
ropes, batteries, Idtcrs, which rioimally have a 
life-lag rating attached to each, the tolal ex¬ 
pense connnensinale with ilic working hoius, 
as estitnat.ed, can also he propelIv evaluated, 
lhc sum total of all these eleiiunis of costs can 
then be relatcfl to the tot.al niadiinc liouis 
covered by the estimate in ielation to a group 
of machines of the same make and iiiodd, and 
the hoLiily opeiating costs pioperlv ligured (.lut. 

Overhead and Stqiei vision Charges 

In so far as the ovethead and supervision 
charges are concerned, the Puiilic .Sector Lbuler- 
takings aecoiint for it in d.K:ir niorithly expen¬ 
diture statement, in the iriigaliciu and Lower 
Sector, the overhead diargc.'.s aie acoounted for 
'■eparalely as a drarge (in the total expendi¬ 
ture on the work as a whole. No separate charge 
on this aecouiiL is taken into account lor ap¬ 
portioning the e-xpenditure to difi'erent items of 
work on which die inadiincs are eiiqdoved. It 
is only when the ecpiipment is lei oiu on liiie 
charges basis to piivale ageucie-.,, that the ele¬ 
ment of overhead dnnges is taken into account 
lor determining the hourly rental rate for indi¬ 
vidual item of niadiines. This has been disc uss- 
ed in Ciiapter 9. 

IB.7.4 Estimaled Hourly (.Iwiter.ship and Opet- 
ating Cost, for Given Hems of Equip¬ 
ment 

For the pur].H)se of estimating the unit, cost 
ot work it mav be neccssaiy to estimate in ad¬ 
vance the probable homiy cosi cif owning and 
opertiting ilie c:cjuipmeut. It is. however, msces- 
sary that .such eslimaiion should lie done on a 
nearly ac.tuals basis so iliai: iherc niav not be 
a wide divergenee hcltveu the cstiniatcd cost 
and the ac tual eosl of opc ) atic.'u. 
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I’hc basic exercise in the esliniation of hourly 
owncrsliip anti operating cost could be tvoiked 
out as follows:-— 

C—Capital cost of e({uipiiu:iit. 

d—Rate of depreciation 

H—Life spent on job in hours. 

i—Rate of interest. 

11 —No. of rears of life of eipapnient .spent 
on the job. 

R—Factor indicating number of items of cost 
of ctpiipiueni as a provision for lejrair 
charges (labour excluded) during .ser¬ 
vice life of equipment spent on the job. 

F—Fuel eost/hoin of operation. 

I,.—Laliour tost per year (tipei atioii & M;dn- 
tenaiiee), 

1’—Co.st of tyres, 

li—Life of tyres in hour. 

r—F'acLor of cost of tyres as a piovi.sion for 
repair cost of tyre.s. 

Ownership cost per ymr 

rc 1 

DeprcicMtitin— -1—(l-d)n }► 


Interc.st charges 
if leviable 


Ownership Cost! Tear 

o r 


d. 




1 tj r 1 i 

y 1 - ^ 

J « L J d 


c r 1 ' 

- - .( y (n--) 
n L J d 

When lilc is spent un tlic jolj ihc expression 
1- -.(1-—Ijc'tomes 0.9 

L J 


So ownership eo.st/year 

G r 

= — d 0.9 

n L . 


G r 1 1 

— ^0.9 (I-j —) V 

n L . ' d J 


Operating Gost per hour;— 

RG 

Repair Go.st (Labour exeluded) — - 

n 

Fuel Gost/iiour - F 

I.ub. oil/hour and Sunday items — 0.39 F 

L X u 

Labour Gost/hour . . . - -—• 

If 

'F 

I'yro cost, it'any/hour • ■ --i - 


Tyre repair eost per hour 


'I'otal oiScratiug cost - : h' J 0.33F 


J.u 

T' r'F 

KG 

0.3;1F-|—1 

—,-j-- 

j. 

IT 

h ' h 

H 

T 

Lii 

RC 

!■■■ - - (i 1-r 


1- - - 

h 

^ ‘ IT 

IT 


Ownership cost per hour 


c r i -1 

h| 0,9 (i-t^l 


Owner.sl.iip operating co.st/lionr 

C i 1' Ln 

^ —0.9(1-!—)|-R-f I.33F 1—(Hr}-i- - 

H d h H 


13.8 Actouiiting 

'File suspense operation aetounl v.ivnld main¬ 
ly itielnde operation of eonstrnetioii plant and 
equipment which ultimately will lie cleared 
thfongh monthly debits to the L’ermariciit Ae- 
coiiiit—the account of tlie main tvork(.s) 
on wJiicb tile macliinc is emjdoycd. 

13.8.1 Pi’i'SrritI- yyslcm 

In order to eleaiiy illustrate as lo boiv the 
ownership and operaliiig cost of equipment 
will be aeeounted for, without serious tleparliirc 
from the normal and eoiivcntional accounting 
system followed mainly liy the Irrigation and 
Lower lhoject.s, tlu; .steps involved in the existing 
sy.steju are explained belmv—(System as ado[JU;d 
ill Reas Project). 

13.8.1.1 VI special 

d'he cost of phuiL and machinery on proenre- 
memi: is debited to Head Vf Special d kP. T he 
amount under Special T’fvP is leduced as the 
equipment is used on the work, the depreciation 
being charged to works and credited to Special 
l.'8jr. On completion of the work the sale/ 
transfer value as realised is also credited Lo 
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Special FixP. 'Fhe balance 
ally charged to this Head. 
Haled by the figures givetr 

aniouni is then lin- 
iltc above is illus- 
btdow: — 

FI SFRCIAE TieP. 


(A) Capital cost 

(B) tJrraiit 

. lls. 2,000 faiths 

(i) Jbr Depreciation 

. Rs. 1, !;■)() lakhs 

(ii) For -sale I’roeceds 

. Rs, 7,a0 lakhs 


Rs. 1,900 lakhs 


Net chargablo under VI ^Special 'T&P A--I5--- Rs. 

100 lakhs. 


riu' acljiislTnciit lot' depreciation is done 

e\'eiy (jnaiter on a iiiiiloiiii hourly rate basis 
oir the assumed life. 

I.H.iS.i .2 Manujuchire eslimale 

For working out the use rate oi’ madiiiies, an 
estimate is prepared at the bcgiinring of each 
financial operation of a ntadtiue will ■work 
Imt during the ensuing financial ye-ai;. 'fhi.s 
estimate is framed like a irtamdacLute- estimate, 
tire idea Irc'ing to evaliratc the cost of manufac¬ 
ture- -in this ease tire cost of operating tire ma- 
(hitre. d'hrs estinrate is ditided into two parts, 
one known as the “Oper atirrrt” and the otlicr 
as “mit-tnrn.” Litrder tJrc heading ‘'Ojreialion'’ 
arc Imouglrt in all elements of expenditure 
■wltidr ar e expected to Ire iircin red for the opera- 
tioir of the tttatliine. Fhese are sub-divided 
into direct and lirditect charges, as below: — 

(A) DllillCr CHARGES 

(i) Direct labour 

(ii) Fuelling service 

(iii) Luliricating scrvict: 

(iv) Fuels and lubricants 

(v) Miscellaneous supplies Filters etc., aitd 
sirtall tools. 

(vi) Rumditg repairs 

(a) Shop charges 

(b) S])are par ts. 

(11; INDIRECT CHARGES 

(vii) Deprcf iation 

(viii) Major ovcrharrls and heavy repairs. 

(ix) d’vrcs atrd tnlrcs rcplateiiient- in the ease 
of uiadiines having tyres atrd tubes fiuo'd 
to tlrein. 


The entire expenditnte on these Heads is 
wmked out oir the assnmpiion as lo be luimbi i- 
of hours for wlricii tire inadriiics wordd be put 
into n.se during the year, and tire hourly rate of 
ojteration is determined. 

'Fhe provision for ninniirg repairs i.s made 
at a certairr perceirtage of the Depreciation 
charges. The depreciation as cxplairted earlier, 
is worked out with rcfei-ettcc to the cost of tire 
machine divided by its life, r.e. the number of 
hours the machine will run during its life as 
determined by the competeirt authority, lire 
provision for major overhauls and heavy r-e- 
pairs is made at a certain jrcicetrtage of Depre¬ 
ciation. In the case of ivres and tubes, the 
provision is made again with, reference t<r their 
cost divided fry their life (hours/K,Ms.). 

The [rrovisirm of major overhauls and re¬ 
pairs is made at ji.xed percentage in (rtder to 
pass oil the expenditure to tfie works on a imi- 
I'orin rate throughout the life of the equipment. 

The provision tor tires and tnlres replace¬ 
ment is made for the same reason a.s in the 
case of major overhauls and heavw repairs. 
Ihe lyres and tnlres arc not taken into aecount 
along with the capital (ost of the machine be¬ 
cause these ivear oft faster than the riiacliine. 

When the madriii.c is actuallv put into use, 
the nuudrer of hours and the work/works on 
which it Is used is recorded in its log book, 
I Iris log boirk is closed at the end i>f the month 
and an absliatt is prepared thereon trr show' 
the total number of hours it worked durinw 
the iriontii and tlu: work/W(.)rks rm wirich it 
wars ti.scd. lire debit for tire use of tire machine 
on work/w'otk.s dnring tire mouth is then passed 
on to the concerned w'ork/works through a 
Iraiister entry and the manufaetuie estimate 
for the machine is credited. 

lll.S.i.a Adjushncnl of accounla 

So far as the actual expenditure ciii the W'ork- 
ing of tire machine is roncenred, the actual 
cost under .sub-heads (i) to (vi) rnider Direct 
charges., is debited to the manttfaclarrc estimate 
for the working of tire irrachine. Fhe element 
for Indirect charges is also dcliitcd lo the n.ranu- 
facturc estimate witlr refercrtcc lo ibc actual 
nunriier of Irours clocked by the machine dur¬ 
ing the montli. It lias been explained earlier 



tlial. in liu: casi! ol: Do])!cciaiion, when Lhe Dc- 
prooiatio)) (.h;uu,os ;uo dcl.uted Lo the ii.anu- 
i'aetuio os!.iiir,iU; I'oi' ilie runniDg u.[ the ma¬ 
chine, the cic.dit liniei'oi' is giten to VJ Special 
I'ihr. Similaiiy, in the case ol major (.nejhanls 
ami iieavy rcitair.s as well as lor tyres aud tubes 
leplacciuent. vvlien clcltit is giveo lo lhe inaiiu- 
taetiire esiimaU: lor the running ot tlic machine 
credit iheielor is given to V'l Sjjccial T&P. Ftir 
this purpose, anoilier .sjjccial liead is credited 
under the main Head VI Special T'&P. To 
this Head is (leditcd all the debits given to 
the woi ks loi' iiiajoi ovei hauls/vt;])hicements 
etc. and ccnaespondingly it is to these sub- 
Heads that the (osl ol actual expenditure as is 
incuii'cxl on the major oveihatd.s/rt![)laeemeuLs 
etc., is hooked. Itiis is ilhistrated below; — 

/7 SFhClAl. 'I'ScP. 

(A) (j.'ipiliil .... Jvs. 2,000 laUliJi 

(li) (i) 3Uni,uiiig' utul CiUTiiigc 
T&P lOi" wbicii (U-.]>rvci- 


tion actM.)!!!!!. T kept 


ii-i. 800 lakljs 

KepalciiiK-ivt ol tyrvs 
tubus 

& 

R.S, .')0 lakhs 

Sum tola!. (A ; 1») 


Rs. 2,8.j0 laklw 

t.ln.idi-L 



(i) .DapiTvialioi'. , 


Rs. I.KA) lakhs. 

(.ii) Sale p.i'ot'cc(.ls 


JCs, 7.t0 hiktis. 

'iiii CdAHlit Ibv .lAUUiinfJj aud 
carriage lor If&T, ii.eavy 
rap.iii'S a.ud o\kikiiafiis ol 
'.r&P, lor w-ldcl) .Dcpnici- 
alioii account is kcp!. 

JCs, tiOO ialdcs* 

( CoTC.SpOH.dcD.CC 

ll(i a.boNc) 

to 

tlu: ())t.n isioii liiatlr 

(i\') T.'iOhi !oi' rt.j.)!;: cta titail. 

tyres aud tidies 

ol' 

Ks. .)() I:ikliS(f)j 

(’(n,,T.Iiis ci.a'^'cspi.HvdemT. 

lo ■ 

lilt: p.VDvi.sioii luadt; 


1) (ii) abovci 

NVt: vhuvgTd luulvr SjHioi.i! I.'&P •A-' IT T'- ITs, 

100 laklis, 

i‘l,f'l.l.l Major K'jtah.s and iy>'i:~liiba icplacc- 
ifxoit r.sl'uiia.ic 

I'ui keeping an aeconnt of e>c[H,'nditnr'e on 
imajor ovcilianls and heavv repairs, as also on 
tvres and tubes rcplaceinent, annnai estimates 
lot tliis pinpost: tue ])ici)ared. These estimates 
are prepared for a gion]) of maehines ol the 
.same make and model. Mhese estimates are 
based on tfic eie.dit which the machines tire 
estimated to obtain duriug the com.se of the 


year imdcr tlic Head V'l .S])ccial TiVl’—Cl(iii)/ 
(it). The act ual ex'peiiditnre incut red on tlic lira- 
joi- (.iverliauls and heavy repairs/lyres and tidies 
replacenicnt during the ye;n: is dchiteel to the 
Head VI Special T&1‘—.B(i) and (ii) res])cc- 
lively. T!ie intention is that the expenditure 
on this aic'ount will be equal to tJ.w tnnomit, 
debit for wliieh h;is iieen jiassed on to the 
works. 'I'h'esc estitmites ;nc not [nejiated as 
mamd'acture estimates, bin ate treated like 
other estimtilcs lor vvoiks. Any e.\,ee.s.s of ex¬ 
penditure over the estimated tnnonut in the 
ettse of these estimates i.s regidiiitsed under 
tlie normal jnoeedtire apjilieahlc for estimates 
for works. VVhiJe these estimates ate fratued 
for the numbei of nnu;hincs of the same make 
and siime model, an aeeonnt is, liovvever, kept 
of tlic actual expenditure incurred on each 
maehinc individually during the vear. Tins 
eiiatilcs tlic auLhoritics to know tlio exjicndi- 
tiirc ineurrwl on intijor oveilnuils and .sjrceial 
repairs/lyres and lubes icplaeemcnt, visanvia 
i!ie tmiount tidiitcd to the woiks on that ae- 
eoiint thnmgli tlic Manufaeturo itstimaie of 
Lhe maehines. 

'I fie diflcrenee between the “running repairs'’ 
and the “major overfiauls and heavy repairs" 
is tliat tfic former arc dchiteel dircealy to the 
imuiufaetnre estimate of ilie macliincs for die 
year for which chtirges on tlieir aeeount arc 
inenrred. But in the ease of I lie Jattei , die 
dilleieiice- l)eiiveen tbe aetua! expenelitino on 
major overhanis anti hetivy re|)a!rs,'i\ies iuid 
tubes replacement and the clement of cost on 
that at.eouiU, that has been jitissetl on to the 
tveuk-s, is tallied oxia litun year to scat til) 
tlie imtehine is Inudlx stiajipcd or otherwise; 
dispo.sed of. A. detailed aeeuum to .sliow tlie 
depredated value of each imidiine, the major 
(.ivcrhanls and heavy lepaiis reserve it ha.s 
earneel and the expenditure IhtiL has hcen in- 
tatrroel on that aeeount: tficreon tind similarly 
the tyres anel tubes it;plaeement reserve tliat 
lia,s been etuiied and aettial expenditure iii- 
ciirred on that account, is maintained in :i 
separate register. 

13.8.1.5 C/o.srng of Maniifarliwc t'.sUnuilc 

The mtinufaeture estitiiate for the i mining 
of the mtiehine is dosed at the end of the year, 
generally, in the month ot Septemher by whit:)] 
time all tlie deliit anti tredits tue reeeixcd. At 
the time of tlosings ail the opeiation costs ate 
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suinnicd ii[) ;nul siiiiilarU llu: ioLal (ac'dir gain¬ 
ed lioi; the oiit-tmn i.e,, inuuher ot lioiii's the 
nia<hinc has Avoiked iimliipHed by the hourly 
use-rate, is t'ouud out. The total of the opera¬ 
tion cost and the total of tlic out-turn icvetiuc 
sliould tally. If the out-turn levemie is less 
itnni the operation cost, it incan.s that the uta- 
diinc has run at a loss. Similarly, if the out¬ 
turn revenite is niore titan the ojicration cost, 
it means that ilie inathine has run at a profit, 
d'iie smumaiA of tlie ojtetation costs and the 
ont-lnrn icvenne ate put up to tlie competent 
aiiihotitv foi orders, 'f liat aulhorilv may order 
that the difletence tietwceii the operation and 
oiii luni m;tv be adjusted be revising the rate 
of out-tinn and raising extra debits/ta'C-dits to 
(he works on which tlu: inacliine worked dur¬ 
ing the year. Alternaiivelv, the diftcrcm:e bet- 
wi'eii (be ojicaalion and the out-tuiu may be 
adjiistetf in the accounts as a loss of revamuc if 
(he oiit-inrti falls short of the operatuMi cost 
or as a profn- I 'tceipts and rcaovciaes on capital 
account if the out-turn was more tlnin the 
operation cost, 'f he record of the working of 
the mannftulnre estimates is kept in a Register 
of manrdheLure and a specimen for track-type 
ctpiipmcnt is given in Appemdix 13.a. 

'I’he interest on capital value of tlie rn.tehine 
is not taken into accmnit either as a Direct 
or Indirccl charge wliile working out their use 
rates. 

13.8. 1.t) Spare parts 

f he spare parts used on the machines arc 
initiallv purchased on Stock and as and when 
these ate issued for the repaii ol’ tlie uiachiiies, 
(he Stock suspense Head is credited and the 
estimates for rcp;iits of the machines is debited. 

13.8.2 Ohservalions of CommUtee on the 
Kxisting S\'slem 

A dose serntinv of the points made in the 
precc'cHug note on the: tictual accounting' system 
adopied by the Bcas Ihojcca. relating to “Owner¬ 
ship and Operating Costs of F-Cjuipment” vvonld 
rt'vead the following: - 

(I) In respect of investment on ecjuiptiiunt 
referred to as '(Capital Cost', the c.redit to Head. 
A'f Special TfeP'. is, (i) tire amount of dopre- 
ciarion charges as actually debited to (be works; 
and (ii) the amount of sale jiroeeeds (on estimat¬ 


ed hiisi.s) as ex|icetcd fo lie icxiliscd on nhimate 
sale thereof wiien it is no longer rcaiuiicd. 

Whereas the- method of reckoning dcptc-cia- 
tioti vvoidd not bring aliont anv change: in the 
method of apportioning the amount o( deptc- 
eititiori charges (actindlv debiucl to the works), 
to a final head of aecouiil, in so fat as the am¬ 
ount of sale pioceecls is conceined. tlic ligure 
ran be detenuined more tcalisttcally by the 
Declining Balance: jMetliod ol l)e|ri eebu ion (as 
explained in para 13.3.4.1,, page 13-12). 

(2) The: debit (o works in, it;sp'c:< t of major 
repairs are made on estimated basis - at a pte 
detenuint;d iimttlv rate and lor llu: total !iimil)t:t 
of hours anv inaclunc is used cm the wanks, 
dliis expenditure on works is balanced liy pass 
ing on credit to Head ‘VI Special i fkP u[)to 
an e(]u,al amount, '-lence. it is e\idc:nt that 
both the clelvit to work and credit to A'! Special 
TSeP’ arc not on actuals hasis. 

Kveu if it is conicmded that lioth the deltii 
and credit must balaiue eac:h oilier. (Iiis is onlv 
a notional vvaiv of doing llns. '1 his ecmid he 
ac;hie\'cd with similar convenience if llu: actual 
expenditure on major reptiiis is aceoiinted ior 
hv debit to works and credit to AM Sjtecial 
'1WP’ on anmi.'il basis. Afterall, the nnhabince 
between the ac:tnai cost ol work tiud the esti- 
inatecl eo.sr of work can be detemtined only 
when the jolt is linallv ctompleted. 

(3) '^rhe system icvetds th:it even though the: 
dcltits and credits are fully balaiu:c:d, a notional 
reserve fund is created (on cslimaled basis), for 
meeting the future teejniremems of major re- 
paii'S on capiipment. fhe urnonnt in (he 
reserve fund, tis .such. |))()vidcs the moneltny 
limits nplo whieh ex|;etidiline can be incinrcd 
in future on major repairs to ecpiijiment. 

If a eietir estimation is dotic initiallv of the 
toial expenditur'e likeh to be iiicutted on re¬ 
pairs to et|ni])inent for the period lot vvhieli 
it w'ill he; used on the job (according to the 
e.stimatcd rntKliine hours taken into acconni 
when the c.stimaic for works is being prepared), 
the up[)cr limit of the: expenditure cn this ae- 
coiint for the duration of the works, i:or repairs 
to ccjiiipment, wandd be clearly dc:(iiied. More¬ 
over, tlie annual cxj)c:iKli(nrc and the cnmnlii- 
livc expenditnre: vctu-allet-vcat iijiio (he end 
of a Year, would enalile one to cleariv assess 
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rlic balance ainoniH iJiai vvonld be sdll avail¬ 
able at any time by way ot pia^vision lor fiirtbcr 
repairs to eqiiipraent. 

1 he present system, as such, to account for 
expciidiiui e on major repairs and creating the 
icservc Itind for repairs is a welco.inc considera¬ 
tion if the equipment is let out on hire basis 
to eontraetors: but in so far as the departmental 
work is concerned, it becomes necessary that the 
actual expenditure, as ineiirrcd, should be ac¬ 
counted for under proper Heads. Aftcrall, 
c:ost records arc; intended to rcrOect actual costs 
for purposes of job control and future estima- 
tictn, 1 here has lo be no arbitrarv shifting of 
c.osts, Irom items sborvirig c;ost o\'er-runs to 


Dam Project, etc,, the iiems of spare parts were 
classified under ‘V'l Special r&P’. The contem¬ 
porary thinking, htwever, is to list the expendi¬ 
ture on tin's account under liead ‘Stock—Siis- 
jjciise’. 

J hi.s is prindpall) ba.sed on the considera¬ 
tion of convenience in accounting. However, 
to intrcxlutc the clement of ali'ecaive control 
on expenditure on spare parts, it lK;comes tiec'es- 
sary to identify the; item of ‘Spare Parts’ by 
classifying it under a sepatatc sub-bead imdcr 
the main head “Stock Suspense’’. Tin's is ;ic- 
cxirdingly done in practice b)' some of tlie Pro¬ 
jects. It is essential that all users of ecjidpracnt 
follow this jiractice. 


items showing costs undcr-runs, to present ap- 

l>arent balance with the ‘Control Estimate’ ■ jttescaibed 

Arintrary advance lump-sum distrilmtiou of ex- 

[tenses, which tend to minimi.se accouniing 'TOulcl now he necessary to jnesenhe the reserve 

elforls bur distort current cost accounts by 'in; iicrn of “Sparc- 

over-writing (he cost of items noi vet used on sfrvicing the 

'forks, or to rvckou amount of cxjxmditure on 

notional basis (at present defined estimated ’ ’Ped before the hegrnning of the financial 

rates), is to Itc ((voided. observed that some 

times the reserve stock limits have been got ap- 

Evidentlv, tlie [tre.scni system is designed to Proved from the competent authority on ex- 

rcflect a uniformity in the unit rate of work pust-facto basis only in rc;tro,spect for a number 

on day-to-day basis. Certainly this can never years. Such action serves only to 

he the c:ase in actual practice. The actual rate fulfil tbe mandate cd a set of rules and is not 
of work done bv the machines can be deter- much consecp.ienre frotn stand-point of 

mined only after the work is completed; and «>’"r»l. 

this is asse.sscd in terms of actual expenditure 

in relation to the measure of quantity of work ohseivcd that while 

done. cvci^ project estimate includes a clear assess- 


I li.e fiddles ol. actual cxpcuditaire, besides 
allordnig the convenience of comparative study 
ol the provisions made in the ‘Control Esti- 
males , also provide for the convenience of jticlg- 
ing the ‘F<juipment Economics'. Hence the 
emphasis has to he on actoiuiring for expendi¬ 
ture on all items on actiuds basis only. 

(4) Even though the present system provides 
for Ixdancing the c.stimated expenditure on 
major repairs by deldt to works and credit to 
VI Special 1 JfcP’, the value of .spar e parts is 
accounted for under head ‘Stock .Su.spense’. 

Dilletent opinions have been expressed in 
Ihe matter of classific (itioii of the cost of spare 
jxiits whether under head ‘VI Speci;d T&P,’ 
or under head ‘SukT Suspense’. On some pro¬ 
jects like Hitaknd Dam Project, tlie Salandi 


niciit of the tot(d reapiiiement of equipment 
(by valu'e and particulars of machines) no indi¬ 
cation is made, except in some excepciomd cases, 
about the value of (Ire spare parts that woidd 
he provided (oi running, maiiuenancc and re¬ 
pairs of the niadiincs, 'I bis is possilily due to 
the fact that the liourlv Ownership and Operat¬ 
ing costs of equipment include the clcmern of 
<ost of rcjxu'rs. whidi idso includes the cost of 
spare parts rocpiired to maintain and repair the 
machines. Since the svorks receive debits based 
on hourly ownership and oji'eradng cost of 
ccjuij)incnt, it is taken as inqalicd that expendi¬ 
ture oil repairs arid spare [xirts is provided for 
in the total estimated cost of work. 

Since the spare parts make a major items of 
expenditure, it is nccessarv that an estimate for 
total requirement of sfiaro; parts for the parii- 
cnlar machines iitdudcd in the project estimate 
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should be tlearly defined corresponding to the 
estimated seivice period of the machines on the 
job. 

Another consideration that arises is the one 
relating to “Obsolescence” in respect of spare 
parts. Whenever a machine gets obsolete, most 
of the spare parts for that machine also be¬ 
come obsolete. Only such items, as are inter¬ 
changeable with their counter-parts on mach¬ 
ines of other makes/models and categories, can 
be conveniently used while the remaining items 
get to be ‘Dead Stock Items’. 

The ‘Dead Stock Items’ also include such 
items relating to machines which are not ob¬ 
solete; but such machines may not be in use 
elsewhere. Hence, such parts may not find a 
ready market. 

Keeping in mind the technological advance¬ 
ment in the past decades in the sphere of manu¬ 
facture of earth moving machines and other 
construction plant and equipment as explained 
in Chapter 1, it may be expected that with 
the rapidly changing models of equipment the 
number of items of spare parts that may grow 
obsolete may keep getting larger over the time. 
In fact, even in the current models of machines, 
the technical design changes entail replacements 
of some of the parts by new ones. Most often 
conversion kits have to be purchased for such 
replacements introduced by the principal manu 
facturers of equipment. Some of tlie parts 
previously purchased with the equipment or 
in the initial stages of its operation also there¬ 
fore, become obsolete. 

Hence obsolescene has to be taken into ac¬ 
count. 

The Committee have also made a study re¬ 
garding value of stocks of surplus spare parts 
available with some of the completed Irriga¬ 
tion and Power Projects in the country, which 
have remained unsold for a long time. On the 
Bhakra Dam Project the value of such spare 
parts is Rs. 27 lakhs. Some portion of surplus 
spare parts, which was earlier transferred to 
one of the projects is still lying unused. The 
total value of such items may be reckoned at 
Rs. 50 lakhs approximately. 

It has also been verified that the total value 
of spare parts received on the Bhakra Dam 
Project was Rs. 8,2 crores approximately. Thus 
34-2CW&PC/ND/75 


the value of ‘Dead Stock Items’ makes about 
6% of the total receipts. 

The Committee have also gone into the sub¬ 
ject of inventory holding costs in respect of spare 
parts. It is conventional to include therein the 
element of cost on account of obsolescence at 
5%. It is, therefore, their view that provision 
should be made in the project estimates on ac¬ 
count of obsolescence in relation to spare parts 
upto 5-7% of the total estimated cost of spare 
parts corresponding to the service life of equip¬ 
ment on the job. The lower limit of 5% 
would be relevant to the spare parts for indi¬ 
genous equipment, while the figure of 7% would 
relate to spare parts of imported equipment. 

Further more since none can ever estimate 
precisely the total requirement of spare parts 
for construction plant and equipment mainly 
earthmoving machines and other motorised 
equipment, it is inevitable that on completion 
of the works where such equipment will be in 
use, a certain amount of spare parts will be 
left as balance besides the possible 5% ‘Dead 
Stock Items’. This additional left-over items 
would, however, be of “Markettable Nature”. 
It is the Committee’s view that such left-over 
useful parts may be reckoned at 10% of the 
total requirements. Accordingly, therefore, in 
estimating the total value of spare parts for 
making a provision in the project estimate, an 
allowance should be made on account of resi¬ 
dual stock at 15% (5% for obsolete items and 
10% for useful items). 

Based on the above considerations the follow¬ 
ing procedure of accounting system on Irriga 
tion and Power Projects is recommended. 

13.8.3 System Recommended 

Working out the ownership and operating 
cost per plant hour for analysis of rates for pro¬ 
ject estimates has already been explained in 
para 13.7.1. 

For accounting purposes these rates have to 
be analysed slightly differently with the main 
purpose of charging the actual expenditure in 
curred to the works every year simultaneously 
keeping such expenditure as close as possible 
to the estimated rate. 

In order to achieve this objective the estima¬ 
tes of ownership and operating cost of the ma¬ 
chine or a group of machines has to be pre¬ 
pared every year. 
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1‘5.8.3.1 Ownership and Operating Cost per 
Plant Hour on Yearly Basis 

(a) Depreciation 

The amount of depreciation to be accounted 
for in relation to a given piece of machine for 
a particular financial year, can be determined 
by the following steps: — 

(1) Define the pattern of work one shift, 2 
shifts or three shifts daily basis. 

(2) Select the corresponding rate of annual 

depreciation, viz., 20%. 25% and 30% res- 
uectively (for those items of equipment 
for which the rates are defined to be so), 
or corresponding figures as fixed for 
other categories of equipment as per Ap 
pendix 8.4. 

These amounts can be readily evaluated by 
reference to ready reckoner tables prepared 
immediately on receipt of machine on the pro 
jcct taking into account the date of its first 
commissioning. Instead of the tables, a graphi¬ 
cal representation could also be made and the 

yearly components of the amount of deprecia¬ 
tion scaled out from such graphs for preparing 
the annual amount of depreciation relative to 
individual machines. 

Even otherwise, the residual value of the 
items of equipment at the beginning of the 
year multiplied by the depreciation rate selec¬ 
ted will give the depreciation for the year. 

(3) For the group of machines covered by a 
particular estimate, sum up the amount 
of depreciation as calculated for indivi¬ 
dual machines in (2) above. 

(4) Determine the anticipated hours of work 
on annual basis for the group of ma¬ 
chines. 

(5) The hourly rate of depreciation could be 
determined by dividing the figure at (3) 
by (4) above. 

(b) Repair Charges 

(i) To have an affective control on expendi¬ 
ture on repairs to equipment, a sub-estimate 
for repairs and overhaul of equipment will be 
prepared annually. 

This estimate will be based on the provisions 
for repairs made iri the annual estimate of 


‘‘Ownership and Operating Cost of Equip¬ 
ment.” 

The sum total of the expenditure incurred 
during the year against this sub-estimate will 
be transferred at the end of the year to the 
annual estimate of, “Ownership and tlperating 
Cost of Equipment.” 

(ii) In relation to expenditure on tyres and 
tubes whether by way of cost of replacement 
thereof or on their repairs, a similar sub-esti¬ 
mate will be prepared annually; and the total 
expenditure incurred during the year will be 
transferred to the annual estimate of Owner¬ 
ship and Operating Cost of the Equipment at 
the end of the year. 

(c) Tyres—Costs 

Separate life figures are indicated for tyres 
used on heavy earthmoving machines. The cost 
of tyres, is not included in the capital cost of 
equipment and is depreciated separately' based 
on such assumed figures of life. The hourly 
ownership and operating expense of individual 
items of tyred equipment include an hourly 
charge for depreciation of tyres. In addition 
to depreciation, a provi,sion of 15% of the 
hourly depreciated cost is taken towards repair 
charges. This is also included in the hourly 
owmership and operating costs. 

(d) Operational Charges 

The operational charges would include opera¬ 
tional labour, operational supplies, maintenance 
labour and maintenance supplies and any other 
sundry materials used in operation and main¬ 
tenance of the machine included in an estimate. 
The sum total of the expenditure on this 
account for the year as a w'hole, divided by the 
anticipated working hours as estimated, will 
give the hourly charge on this account. 

An example of the ownership and operating 
cost per plant hour on yearly basis has been 
worked out and given in Appendix 13.6. 

13.8.3.2 Booking of expenditure 

The annual estimate of Ownership and 
Operating cost of the machine or a group of 
machines will thus comprise anticipated ex¬ 
penditure on depreciation, repair charges, tyre 
cost and operational charges. The total of 
these estimated charges divided by the number 
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of hours the machine or the group of machines 
covered by the estimate are expected to run 
during the year, will give the figure of hourly 
rate of Ownership and Operating cost. Booking 
of expenditure to various items of works, on 
which the machines are used, will be made on 
this hourly rate basis for the number of opera¬ 
tional hours on the work. 

In determining the figure of hourly use rate 
the expected hours of operation of the machine 
during the year will be taken into account. 
However variations in the total operational 
hours could occur during the year due to: 

(i) Equipment remaining idle for want of 
work. 

(ii) Equipment remaining under repairs for 
certain period. 

(iii) Some machines getting commissioned on 
the job in mid-working season and there 
being no opportunity for the machine to 
work for the total period for which the 
annual estimate was made. 

(iv) The pattern of work on the project get¬ 
ting changed due to administrative rea¬ 
sons or for any other reason if the work 
is initially being done in three shifts, 
and suddenly it is decided to do this in 
two shifts or in single shift, or vice versa. 

This will have a direct effect on the deprecia¬ 
tion charges. Accordingly the amount of de¬ 
preciation charges included in the Ownership 
and Operating Cost estimate will undergo a 
change. In order that a common denominator 
is used for determining the rate of depreciation 
applicable (by Declining Balance IS/ethod), 
which may be rationally applied in all cases of 
the type mentioned in (i) to (iv) preceding, it 
may be only proper to go by the intensity of 
use of the machine on the job during the year. 
In Chapter 2 the schedule of annual hours 
for one shift, two shifts and three shifts opera¬ 
tion of equipment has been defined. The 
figures as indicated therein are as follows; — 

(i) One shift daily basis, 1000 hours to 
1700 hours per year. 

(ii) Two shifts daily basis, 1800 to 2800 
hours per year. 

(iii) Three shifts daily basis, 2400 to 3600 
hours per year. 

Considering that the possible level of utilisa¬ 
tion of equipment corresponding to the indicat¬ 


ed figures of schedules would be 75% to 85% 
(the optimum attainable), it is felt that the 
following procedure be adopted assessment of 
hourly rate of depreciation during the year re¬ 
lating to the estimates;—■ 

(i) If the estimated annual figures ot work¬ 
ing houis lie within or upto 1400, the 
race of annual depreciation may be taken 
corresponding to figures for one shift 
work. 

(ii) If the anticipated working hours arc esti¬ 
mated to be 2200, the rate of deprecia¬ 
tion may be taken corresponding to two- 
shifts work. 

(iii) For the estimate of anticipated working 
hours exceeding 2200 per year, the rate 
of annual depreciation may be taken cor- 
re.sponding to three shifts work. 

The main purpose in defining the limits of 
annual working hours as above, is to remove 
any difficulties that might arise in selecting the 
figure of rate of annual depreciation due to con¬ 
tingencies explained above. After ail, the in¬ 
tensity of use of equipment is to be the main 
criterion in the rate of con.suniption of capital 
investment. 

It must, however, be emphasised that in selec¬ 
ting the figure of percentage of depreciation, 
the pattern of work—whether one shift, two 
shifts or three shifts per day, is to be the main 
guide. Idle time depreciation for machines 
which cannot be used during a year for any 
reason, or which clocked number of hours less 
than the bask figure of the annual schedule of 
hours on single shift basis, will be at rates 
corresponding to one shift work per day. 

Under the above system, the exact amount of 
depreciation earned by a machine would be 
known only at the end of the year. According¬ 
ly it would be necessary to make adjustments 
in respect of depreciation costs at the end of 
financial year. 

13.8.3.3 Adjustments 

At the end of the financial year, the total 
of the actual expenditure und-cr the various 
sub-heads mentioned in para 13.8.3.1 may be 
summed up. The amount of debit passed on to 
various works, on which the machine worked 
during the year (based on the hourly rate work¬ 
ed out a-t the beginning of the year) be then 
worked out and the two compared. If there is 
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any difierence between the total expenditure on 
account of Onwership and Operation costs and 
the total debits passed on to works necessary 
adjustment may be carried out to the required 
extent in keeping with the provisions under 
article 163 of Account Code. 

1.3.8.3.4 Monthly cost abstract 

For purposes of judging equipment econo¬ 
mics, a separate comparative study will have 
to be made in respect of the estimated and actual 
expenditure on account of repairs, operation 
and maintenance costs. The idea is to deter¬ 
mine if the machine worked efficiently for anti¬ 
cipated number of hours as included in the 
estimate was not subjected to extensive repairs 
beyond those envisaged when preparing the 
estimate, the consumption of P.O.L. and other 
materials on hourly basis was not in excess or 
short of the figures initially assumed for estima¬ 
tion purposes, and the labour costs per hour 
were not much divergent from the costs earlier 
estimated. Such a study would enable one to 
localise the excess or short-fall in individual 
segments of the total cost structure and thur 
help in taking corrective, action in the parti¬ 
cular area where the excess of short-fall could 
be accounted for due to some specific reasons, 
such method of analysis would help in con¬ 
trolling the financial estimates in subsequent 
years in a better manner. 

In order that the yearly amount of expendi¬ 
ture on actuals basis is as correct as it should 
be, monthly accounts in this respect have to be 
prepared with care. For this purpose, the ac¬ 
counting may be done as per proforma proposed 
in Appendix 13,7. This proforma would relate 
to all machines operating in one estimate; The 
speciment proforma gives an illustrative exam- 
pel of a combination of machines included 
therein. This is for guidance only. 

13.8.4 Equipment economics 

As explained in details in para 8.3.6, of Chap¬ 
ter 8, the economics of retaining a piece of 
equipment for use on any works is judged by 
the maintenance and repair costs on yearly basis 
and on cumulative cost basis, year after year. 
For this to be possible, a separate account is 
to be maintained in respect of the each ele¬ 
ment of cost. 

The depreciation costs and maintenance and 
repair costs, when integrated, give a clear idea 


of the variations in amounts of annual expendi¬ 
ture on the machine to keep it going as a pro¬ 
duction toot. Simultaneously, the productivity 
of the machine is also measured and recorded. 
This can be done in terms of number of hours 
of operation of the machine on annual basis, 
provided such recording of operational hours 
is done correctly. If the productivity of the 
machine can be measured and recorded m terms 
of units of work done during the year, this 
would be a better w'ay of judging the perfor¬ 
mance of the machine. Since, however, the 
units of w'ork done by the machine in a year 
would vary with many other factors—the haul 
distance in case of dumpers, the type of ma¬ 
terial excavated by a shovel, tlie nature of doz¬ 
ing work done by a tractor-dozer etc., a com¬ 
mon yardstick would be the extent of utilisa¬ 
tion of equipment in number of operational 
hours. 

Once a clear tabulation is done of the ele¬ 
ments of costs referred to above, and the hourly 
costs determined based on the operational 
hours, one can judge as to whether or not the 
equipment is performing economically, specially 
when similar evaluation would be possible 
in relation to any substitute or pro¬ 
posed replacement machine. No doubt, the 
cost of the new machine, its size and pro¬ 
ductive capacity would have also to be 
taken into account vismrvis specifications of the 
machine to be replaced. The exercise for deter¬ 
mining the final economy can be completed with 
the available cost and performance data in the 
manner explained in paras 8,3.6 and 8.3.7 of 
Chapter 8. 

13.8.5 Record Keeping 

Record keeping is the back bone of a good 
accounting system. In relation to proper ac¬ 
counting of the total expenditure on owning 
the machine or running and maintenance 
thereof, we have to account for the actual figures. 
As already stated in earlier paragraphs, some 
element of cost could be of the nature of 
annual costs (depreciation, interest charges, 
operators’ and maintenance crew wages), while 
the operation supplies cost as well as the ex¬ 
penditure on other items with life-tags on them 
would be on actuals basis and directly related 
to the operation hours of the machine. 

Furthermore, the repair cost would involve 
the element of spare parts costs and the labour 
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charges. Even though the labour charges would 
be on anual basis the distribution of the total 
expenditure of labour for repairs of machines 
would have to be allocated and apportioned to 
individual groups of machines. All these can 
be worked out only if proper record keeping 
is done. 

The Committee have considered the system 
of reporting the expenditure so that the actual 
expenditure figures can be properly accounted 
for. T he set of proformae devised for reporting 
such information is given at Appendix 13.2. 

With respect to the expenditure on repairs, 
since the repairs will be carried out at different 
places—in the field and in the main repair 
shops, the system of booking of expenditure has 
to be so tailored that the expenditure involved 
at various places for repairs of any particular 
piece of equipment, could be properly sorted 
out. 

To judge the equipment economics properly 
and to reckon with the history of equipment 
regarding its performance and cost of mainte¬ 
nance and repairs etc., it is necessary that such 
accounting of repair costs on spare parts and 
labour is done in relation to a fleet of machines 
of the same make and model. It, therefore, 
becomes necessary that a certain procedure be 
followed to account for the repair costs—in 
respect of spare parts and labour charges sepa¬ 
rately, in relation to individual machines and 
a group of machines of the same make and 
model. This can be done only if the expendi¬ 
ture on repairs to equipment are given parti¬ 
cular “Code Numbers”. Once this is done all 
indents placed for supply of spare parts, from 
the users’ end, would bear corresponding ‘Code 
Numbers’. Monthly returns and annual returns 
would then indicate at a glance the cumulative 
expenditure on repairs of equipment by way 
of spare parts cost, month after month and at 
annual intervals, as well as during the life time 
of the machine or machines in the group. 

With a view to channelising the expenditure 
on repairs costs by way of labour charges the 
expenditure will similarly be booked to the 
‘Code Numbers’ defined for the piece of equip 
ment or the group of the equipment. 

A set of codified numbers developed for the 
purpose is at Appendix 13.4. 

The code numbers as prescribed in the Ap¬ 
pendix are of a general nature only. Each user 


can develop his own code numbers according 
to his own convenience and maintain the ac¬ 
counts accordingly. 

Analysis of the data collected annually could 
be properly made to determine if the perform¬ 
ance has been satisfactory or else certain cor¬ 
rective actions are called for to be taken to 
improve the performance—either to reduce the 
breakdowns and increase the time of availability 
of equipment, whether any costly components/ 
parts have had to be replaced or repaired at 
intervals shorter than expected, were the break¬ 
downs caused due to lack of preventive main¬ 
tenance—adjustments etc., are not being done 
in time, or that the costs of repair could have 
been partially reduced if timely action was 
taken to rebuild some of the worn out compo¬ 
nents/parts. 

These aspects have also been dealt with in 
details in Chapter 10 on “Maintenance Proce 
dures.” 

13.9 Summary of Observations and Recom¬ 
mendations 

Accounting is a means of recording actual 
expenditure so that proper cost evaluation can 
be done in respect of product/structure produc¬ 
ed in the process of consumption of capital 
materials, labour, energy etc. The main objec¬ 
tive is to economise the expenditure in the 
process as a whole by controlling the economy 
in all smaller segments of work involved therein. 
This could be achieved only if the actual ex¬ 
penditure in all the defined segments, which 
are susceptible to measurement in terms of 
value of production or costs, is controlled. The 
accounts should not, therefore, involve any arbi¬ 
trary shifting of costs, from items showing cost 
over-runs to items showing cost under-runs. 
Arbitrary advance, lump sum distribution of 
expenses which tend to minimise accounting 
efforts but distorts current cost accounts by over¬ 
writing the cost of items not yet used on works 
or to reckon the amount of expenditure on 
notional basis (at predetermined estimated 
rates) is to be avoided. Then alone the cost 
records will not present an apparent balance 
with the ‘Control Estimate’ and would instead 
ensure clear evaluation of the actual costs for 
purposes of job control and future estimation. 
This purpose is not fully served by the present 
accounting system in relation to hourly owner¬ 
ship and operating costs of equipment being 
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used in the Irrigation and Power Sector or 
P.W.D. accounting system. Hence the present 
accounting system has to be revised. 

Earthmoving machines and other major items 
of construction plant and equipment consume 
spare parts for maintenance and repairs valuing 
7.5% to 250% of the cost of the machines in 
their scheduled life periods. Hence, for con¬ 
trol in economy in operations involving use 
of such equipment, the spare parts costs make 
one major element to be controlled. A finan¬ 
cial control estimate in this respect would essen¬ 
tially involve a clear assessment of the amount 
or value of spare parts required for the defined 
service period of the machines to be used on 
any given job. This again is not generally done, 
since spare parts are treated as ‘Stock Item’ 
under head “Stock Suspense”. 

Under these circumstances, it is difficult to 
account for certain contingencies when the con¬ 
sumption of spare parts on given fleets of 
machines is much in excess of the estimated 
figures, while simultaneously large inventories 
are built up involving fairly large investments. 
Even though such situations can also be attri¬ 
buted to initial estimation of requirements or 
to the disproportionate rise in the cost of spare 
parts in relation to a fairly low initial acquisi¬ 
tion cost of equipment, it becomes necessary to 
ensure that the situation as such is not a direct 
result of laxity in control on purchases. 

To take a more rational view on this aspect 
from standpoint of accounting, it is necessary 
to treat the items of spare parts under a distinct 
sub-head under the main head ‘Stock Supense’ 
and to prepare control estimates for regulating 
their purchase. In addition, accounts be main¬ 
tained to reflect the value of purchase orders 
placed during the year, the amount of outstand¬ 
ing payments. The amount of provision and 
the cumulative expenditure on purchases and 
the balance of provision etc. etc. A suggested 
proforma for maiiatenance of annual accounts 
in this respect is at Appendix 13.8. 

Recommendations 

1. Depreciation costs should be accounted for 
annually based on ‘Declining Balance Method 
of Depreciating’, The life of equipment for 
depredation purposes should be fixed in num¬ 
ber of years and the rate of depredation should 
be selected commensurate with the pattern of 


work—in one shift, two shifts or three shifts 
per day. 

2. With the exception of depredation which 
should be accounted for as an item of owner¬ 
ship cost, all other elements of the cost of the 
ownership and operating costs of machines 
should be treated as operating cost.s or running 
and maintenance costs. 

3. The system of accounting of ownership and 
operating costs for purposes of booking these 
costs to the work on which the machines are 
used should be revised in the manner recom¬ 
mended. 

4. Sparc parts should be classified under a 
separate sub-head under ‘Stock Suspense’ and 
reserve stock limits defined at the beginning of 
each financial year. Ex-post-facto sanctions in 
retrospect should be avoided. 

5. Control estimates, fixing upperceilings for 
provision of the cost of spare parts in the ser¬ 
vice life of the machines on a given project 
should be prepared and figures indicated in 
the project estimates. 

6. Accounting should be accepted as a means 
to serve three purposes, viz. : — 

(a) Estimation of costs of future works; 

(b) Accounting of the actual cost for pur¬ 
poses of job control and subsequent esti¬ 
mation; and 

(c) To provide necessary data and analysis 
relative to subject of equipment econo¬ 
mics, mainly with the purpose ol deter¬ 
mining the economic life of equipment 
for replacement etc. 

7. Meticulous care should be taken to main¬ 
tain proper records in relation of costs, con¬ 
sumption of POL and materials and expendi¬ 
ture on labour. Preparation of the record and 
analysis of costs has to be done by competent 
hands and in time. Delay in accounting for 
the cost at different levels, would always give 
a distorted picture hence promptness is to be 
ensured in accordance with pre-determined time¬ 
table. 

8. To simplify the procedure of accounting 
codification of the items of expenditure in 
accordance with the modern practice should be 
developed. If necessary, help can be taken in 
developing the Code Record Cost Centres from 
one of the management institute iu the country 
or the Staff College at Hyderabad. 



CHAPTER 14 


MANAGEMENT, OPERATION AND UTILISATION OF CONSTRUCTION 
PLANT AND EQUIPMENT—RECOMMENDATIONS FOR 


!4,1 Management and Organisation—Need 

For 

In the preceding Chapters, the subjects of 
‘Equipment economics’ and the importance of 
engineering economy related to different facets 
of work on which such equipment is employed, 
have been elaborately dealt with. The functional 
role of management in creating a proper ecjuip- 
ment organisation for obtaining optimum utili¬ 
sation and productivity from the equipment on 
the job, has also been explained. However, the 
envisaged pattern of organisation which may 
facilitate the role of management to be effective 
in proper direction of control of economy, has 
not been dealt with so far. This can be better 
defined after making an integrated evaluation 
of the basic objectives and principles of manage¬ 
ment and organisation concerned with equip¬ 
ment and facilities engaged on industrial pro¬ 
duction. Whether, it is a large-scale manufac¬ 
turing concern with most of the equipment 
installed within a covered accommodation; a 
mine employing mining equipment, earthmov- 
ing machines and other installed plants produc¬ 
ing iron ore, coal, lignite or other minerals and 
metals, or large-scale construction projects in¬ 
volving very large fleets of mobile earthmoving 
machines and other installed con.struction plant 
and equipment, the same considerations arise 
basically to create a suitable organisation to 
control the industrial economy in each field 
through proper management of operation and 
utilisation of the tools of production—the equip¬ 
ment. 

In order that recommendations be made in 
clear terms regarding the pattern of organisa¬ 
tion for more efficient management of plant and 
equipment, it may be necessary to describe 
briefly the main principles and objectives of a 
sound organisation. 


14.2 Definitions 

14.2.1 Management 

The Management Division of A.S.M.E. has 
defined ‘Management’ as the “ar! and science 
of preparing, organising and directing human 
effort applied to control the forces and to 
utilise the materials of nature for the benefit 
of man”. Sheldon (The Philosophy of Manage¬ 
ment) states that: “Management proper is the 
function in industry concerned in the execu¬ 
tion of policy, within the limits set uj) by admi¬ 
nistration, and the environment of the organi¬ 
sation for the particular objects set before it.’ 

14.2.2 Organisation 

Sheldon defines “Organisation” as; “The pro¬ 
cess of so combining the work, which indivi¬ 
duals or groups have to perform with faculties 
necessary for its execution, that the duties so 
formed provide the best channels for the effi¬ 
cient, systematic, positive and co-ordinated ap¬ 
plication of the available effort.” 

Sheldon also presents one of the best summa¬ 
ries defining these terms in relation to one 
another; 

Organisation is the formation of an effective 
machine: management of an effective executive; 
administration of an effective direction. Admi¬ 
nistration determines the organisation; manage¬ 
ment uses it. Administration defines the goal; 
management strives towards it. Organisation 
is the machine of management in its achieve¬ 
ment of the ends determined by administration. 

14.3 Organisation 

14.3,1 Principles of Organisation 

The principles of organisation involve clear 
enunciation of: the objective or the activity, 
the degree of specialisation involved in func¬ 
tional performance by individuals assigned the 
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responsibility and authority and their relation¬ 
ship with other positions; the Span of Control— 
the number of persons the man in authority 
would supervise—specially those whose work is 
inter-related; the principle of keeping in 
balance the various units of an organisation; 
and finally the principle of continuity, as re¬ 
organisation is a continuous jrrocess depending 
upon the flexibility of the operations and actk 
vities assigned to the organisation. 

14.3.2 Development of Plan of Organisation 

The fundamentals in development of a plan 
of oiganisation are: policies, authorities, re.S' 
ponsibilities and duties, or activities. The poli¬ 
cies set the direction for execution of duties 
or activities of a predefined nature by persons 
placed in various positions. Responsibility is 
accountability for the performance of assigned 
duties. It is also a moral establishment imply¬ 
ing fulfilment of a task, duty or obligation 
according to orders given or promises made. 
Authority is commonly delegated only to per¬ 
sons of proven responsibility. 

Any plan of organisation may, therefore, be 
a system of co-ordinated contribution or a system 
of co-ordinated activities. 

Implementation of an Organisational Plan is 
further based on, operating fundamentals like 
the development of an adequate system, the 
establishment of adequate records to implement 
the system and to use as a basis of control, the 
laying down of proper operating rules and 
regulations within the established organisation 
in keeping with the establishment policies and 
above all, the exercise of effective leadership. 

The express purpose of organisations is to 
develop co-ordination and morale, yet certain 
features of organisational building may result 
in counter-effects. 

14.'3.3 Functional Aspects — Specialisation, Res¬ 
ponsibility and Authority 

The key note in laying foundations for any 
organisational building is the establishment of 
a level and line of authority and the degree of 
responsibility delegated down the line. This is 
necessary and essential to frictionless operation 
of organisational lines of communication. The 
line of communication must be as direct or short 
as possible besides it having to be uninterrupt¬ 


ed once the activities, duties, responsibilities and 
authority have been clearly laid down in the 
line—for officers, supervisors etc. 

Accordingly the hope of organisation for 
management of operation of equipment has to 
be such as would permit specialisation by de¬ 
sirable functions, and at the same time main¬ 
tain the integriry of the principle of undivided 
responsibility and authority throughout the 
line. Briefly speaking, it may amount to a 
separation of operating authority and advisory 
service. The main advantage of creating an 
organisation of this type would be that it would 
provide for planned specialisation—bringing 
expert knowledge to bear upon management 
and operating problems, more opportunity for 
advancement of able operators and economy in 
cost resulting from increased efficiency of opera¬ 
tions. 

It has, however, to be voluchafed that un¬ 
necessary confusion may not arise in conse¬ 
quence of instructions or advice given by the 
advisory service to individuals in the communi¬ 
cation line instead of passing it through operat¬ 
ing authority. This could be got over by de¬ 
fining properly the duties and responsibilities 
of the staff members and the supervisors, so that 
they can understand each other’s view points 
properly to avoid any friction or misunderstand¬ 
ing due to misinterpretation of the instructions 
or advice given. 

14.3.4 Allotment of Duties in an Organisation 

The duties or activities are allotted to indi¬ 
viduals by giving each person an authority over 
a certain number of subordinates, or a produc¬ 
tion centre, or a certain line of product, parti¬ 
cular manufacturing plant process or over a 
series of such processes, or supervision over a 
particular group of machines or a class of 
equipment. Each individual has a position des¬ 
cription (status) in relation to duties and acti¬ 
vities to be performed by him and the nature 
of responsibility to be discharged by him. As 
a part of the management, an executive or a 
supervisor in position is responsible for plan¬ 
ning, execution and review of the operations 
under his jurisdiction; and to feed back the 
results of the review in order to improve the 
planning of the next phase of the work. The 
functions as such may have to be suitably de¬ 
fined in relation to specific positions held by 
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the individuals and the type of work (o be 
supet vised or managed by Jrim. But generally 
speaking, the planning, execution and review 
pait would coniprise of the lollowing func- 
lions; 

]4 .:]A. 1 Plannhig 

(‘i) I o jojnrulaJe policy ielalive to its I'nnc- 
tion cstahlishiiKMU: of short and loiig-tc^rm objee- 
lives, and to develop programmes to implement 
these oitjectives, as well ,is entorcemem of atiy 
standard practice instructions spelt out by admi- 
nistiation in regard to policies, procedures, 
lorms, organisation elc., relative to tint job 
concerned. 

(b) III jorecasl rcryj/cre/ncn/v— forecast of 
recpiirements of jtcrsonnel, ccpiipmeiu, niale- 
lials, finance and other rcc]uirements pertinent 
to the individuals function, preparation of esti- 
males regarding cost of tvork, schedules of pro¬ 
duction, time schedules etc. elc, 

(c.) I o kf'iip a hr ('ll.'ll ivilli l-hr drci'i'lnjimnnl.i 
in the (ickl of tmniagement of opertitions of the 
technical tireas under his supervision and uf 
developments within the overall oiganisation of 
whit;h. he is :i part, 

(d^ 7o cslfihiish ciii or^niijsiilioii to ensure 
that each snl)ordin;itc has a clear-cut lespcju- 
sibiluy to ;i single superior, to cJearly define 
the objedives, femetiuns, responsibilities and 
rehiiaonships inherent in the position.s under his 
jurisdietioJi, to delegate responsilailitv with c:om- 
mensinatc *iiithcn'ity to the greatest possible ex¬ 
tent to facilitate convenience of operations and 
in order to utilise effectively the ttilems and 
c;ip;ibilitie.s of those tmdc.'r his juri.sdiction: to 
develop the subordinates suittibly so that they 
tire potential successors of the next superiors in 
piopei time and to ttppoint the recpiired per- 
.sonncl under his immeditite jm isdictic.,)-!, with 
the appt'c)v:il of Ids stiperior, 

(e) 1 o e.slahhsh inlcrnnl conlroh so as to 
ensure optimum iiLilistition of men, inachines 
and materials: to develop proc:cdures, standards, 
methods, internal controls, hiidgets and sche¬ 
dulers pcitincmt to his functions and ensure 
that management controls are governed by a 
philosophy ()1 Prevention and good planning’* 
rathc'r tlian merely by “after-the-fact-eontrol.” 
3ri~2 CW&K2/ND/.‘)7 


H..3.4.2 Kxecuiion 

(a) 1 o inlegraie activilies under liis jurisdic¬ 
tion, to operate in accordance with the set 
objectives and policy disseminating same to his 
subordinates, encouraging suggestions and com¬ 
plaints, directing, motivating, integraling and 
co-ordinating under his jurisdiction; assigning 
work to promote a closest possible team work 
and to ensure appropriate quality and quantity; 
initiate, maintain and dispose of appropriate 
lecords; and protect the assets/ecpiipment under 
his jiiiiscliction through proper maintenance 
etc. 

(b) To achieve east and delivery ohjerlivc.i 
by operating within the approved Imdgei: en¬ 
suring that the individuals under his jurisdic¬ 
tion make responsilile commitments and pro- 
miiies regarding costs, schecUdes etc., and that 
they live up to these commitments; promoting 
cost consciousness to the utmost, but mat sacri¬ 
ficing long-term growth by promoting .short¬ 
term ecoiicamies only; and adopting a research 
minded attitude tciwards the operations. 

(c:) 'To co-ordinate hi.s activities with those of 
other supervisors by working out problems rele- 
Vtint to his position clireeiK' with other siqacr- 
visors affected, but to keep his principal inform¬ 
ed ill regard to matters for which his superior 
may be properly held accountable by others 
or matters which arc likely to cause di.sagrce- 
ment.s/coiitrovcrsy or those which rec|uire his 
superiors advice or his coordination with other 
counterparts ol the organisation, or which in¬ 
volve substantial changes in established policies. 

To ccwirdinatc his activitc with fho.se of other 
departments not under his control and to ensure 
that operations and services not tuidci bis con¬ 
trol are brought to bear effectiveh on his 
operation. 

(d) To promote sound human relations keep¬ 
ing in mind the dignity and well-being of the 
individual employed as a piincipal factor gov¬ 
erning management decisictns. To treat subordi¬ 
nates as individuals and to promote feeling erf 
loyalty and a sense of “belonging’’ cm the p.art 
of the employees. 

To direct the selection, hiring, plating, eva¬ 
luating, iransfcrring, jnornoting, disciplining, 
training, developing and discharging of person¬ 
nel ndth emphasis on proper develcrpment of 
employees. 



Revicit) 

(a) To review performance: — 

To review and evaluate coiUinuously Uie per¬ 
formance of his function and to make recom¬ 
mendations or any action whose need arises 
from this review. 

(b) To improve performaiice: — 

To develop a habit for continuous improve¬ 
ment in ihc job liy seeking', accepting and trans¬ 
mitting suggeslions and making suitable recom¬ 
mendations; and to coach and advice his sub¬ 
ordinates constructively in the pcvfoiniancc of 
their work, 

(c) To report perforniance: — 

To render a periodic account of progress to 
his superiors; to ensure that the ItcmeFits of the 
review are fed Itack into the planning of the 
next phase of operations. 

14..^).5 Effect of Organisation on Operating 
liesnJts 

Keeping tint above principles, objectives and 
functions in view, it could be brielly stated that 
fixing definite tasks and responsibilities in an 
organisation is a recyuircmcnt for satisfactory 
production conttol. Only by removing all 
uncertainties and conflicts of respon.sibiljty and 
aiit'bority can a smooth running organisation be 
best set up. Once established and maintained, 
it must cxmstantly lie renewed to operate with 
a minimum of executive effort and to yield 
lowest obtainable cost of the end product. In 
this way, the most can be made of both human 
and physical resotnees. The former include the 
persoualitic.s. strong jtoiuts, training and expe¬ 
rience of every mend)er. The latter enmprehend 
the machines, cejuipraent and all other physical 
agencies of production. Thus organisation 
affects every activity in industrial operations and 
is a poweiful aid in obtaining economic results. 

14.4 Deficiencies in Existing Management Or¬ 
ganisations of Equipment Users 

As alreadv jrointed out in the earlier Cliap- 
ters, an average user of equipment in ihc coun¬ 
try has failed to ensure rcasoinilrlc productivity 
for the cosls incurred. Certain questions, 
therefore, naturally arise in context of the sidr- 
joct term of rel'ereiice, I'hcse arc, “Arc lire 
organisations exercising then fall authoritv aird 
not abdicating their responsihilitics to .run. 


their work efficiently? ’ “Whether proccditres 
for doing the job are, too often, coiiLrolled by 
semi-skilled foreitren and craftsmen?” and, “Is 
iiranagcmerrt guidance lacking at the level where 
substantial amounts of nionev ai'c 'actually 
being wasted?” 

It may not be readily admitted that there is 
abdication of responsibilities or lack of matrage- 
ment guidance, but we have to consider if 
thei'e arc certain inherent deficiencies in the 
existing plans of development of oiganisatiou 
for management of consiruclion and mining 
activities, which may have resulted in lower elTi- 
ciciicy ill work or persons at certain levels not 
contributing tlieir skill and effort in relation 
to work assigned to them; and accordingly, the 
attributes of abdication of rcspoii,siI.)iliLv to run 
the work effidcnily and lack of management 
guidance get invohed by implication. In fact, 
the control of work bv semi-skilled foremen and 
craftsmen may also be a direct result of the said 
inlrercnt deficiemies in the orgaru'satioiial set up 
as functioning at various places. 

'I'his may either l)c a direct consequence of 
the control of work by semi skilled roremerr and 
Craftsmen or the ineffective process of coinlrin- 
ing the works which the individuals or groups 
have to perform with facidtics necessary tor its 
execution. Apparently, the duties assigned to 
the groups do not provide the best diannels for 
the efficient, positive and coordinated applica¬ 
tion of tlic available effort. 

14.4.1 Responsibility Without Comruensurale 
Authority 

In order to analyse the position dearly, it is 
neeessary to understand the functional relation¬ 
ship of the activities, viz. operation, mainte¬ 
nance and repair of equipment. 

Ojxeration is directly related to production. 
Effective control and managx'ment of operation 
means maximum productivity from machines 
through optimum utilisation. However, opti¬ 
mum utilisation can he ensured only by proper 
preventive maintenance and timely repair of 
equijrment. For effective conirol on the aspect 
of preventive maintenance, the organisation has 
to get directly involved in machinerv selection 
for a given item of work, value analysis, care of 
equipment, cost efl.cctivencss and defects analy¬ 
sis while the normal functions of main¬ 
tenance engineering, inchiding iraining, 




inspection, lepiiiis, niethocls study etc... aic also 
to be its lesponsibility. Eventually, liicrcfore, 
Lite equipiiieiit oiganisation is fully concerned 
with: 


Even tbougJi piodiH'tion and opeiation are 
synontinous, I'unciionttllv ihcse get interrelated 
to the intiiulenance engineering asjrect of work 
lehiting to (>qnipincnt. Eiilier one cannot be 
isolated (loin ihe oilier. I'lie proces.s of com¬ 
bining the tvork of opeitition and servicing of 
equipment lias to lie therefoic, so evolved that 
the two liiiK'tions arc managed by one organi¬ 
sation only, under one cepiipment Manager. 
Ibis tilone c;ni ensure positive tind .systematic 
ctr-ordination of the availalile clforl for opera¬ 
tion and utilisation of equipment. 

Keeping this in mind, the Coinmittoe made 
some ]trobing' questions to the oflicers managing 
eqnipmctit oireratioti and servicing on the jJro- 
jects visited by tliem. The eprestions mainly 
related to the division of responsibility and 
authority amongst tiiose separately controlling 
the operation of equipment ;ind .scrvicing/main- 
tenance/repair of equipment. 'Ehc idea was to 
find (Jilt as to how smoothly tvere the two orga¬ 
nisation functioning for achieving the main 
objccti\c of maximnni production, least down¬ 


time and optimum utilisation of the equipment 
on the job. At Jiicist places, resentment tvas ex- 
ptessed against the idea of the service organisa¬ 
tion repotting to what is named as, operatittg 
authority who does not contiajl the majority 
of the opcraliitns that mtisL be petfonned by 
the .service group. Tfie main area in which 
latT of such auihority became most controver¬ 
sial was the assignment of priorities for the 
w'ork to be performed by the service organisa¬ 
tion. rite I’rodiictiou Manager/Eaigineer was 
concerned primarily with siistciianie of level 
of production at the optimum while the service 
Manager was concerned more with the long 
teiin benefits tliat may arise in consccpieucc (jf 
timely action to make certain, adjustments in 
various niat:hiiie.s in order to avoid breakdowns 
which may reeptire long term ie]jairs. 'The 
service manager felt tliat the Maintenance Engi¬ 
neering Department--the service otganisatioa, 
should report to a level that is rcsjjonsible (or 
the plant/cquipment as a whole—Ecpiipnicnt 
Manager. 

11.4,-I ■Spccinl-isuti.oi^ -its I’/ilue Mare Insignifi¬ 
cant 

The feelings were e.xpresscd that an engineer 
utilised at a point where maximnm ;idvantag -2 
is taken of his protessioiial training and expe¬ 
rience, would serve for maximum utilisation of 
ins technical background, maintaining a pro¬ 
fessional approach to upkeep of ecpiipnicnt and 
the maintenance problems, analvtical and long- 
range approach to problems resulting in break¬ 
downs and hazarding the sal:c:ty of operations, 
better iinderstandiiig of the problems faced by 
the craftsmen and operators and for develop¬ 
ing belter skill in the non-lechnical men in the 
group managing operaiioii and iiiilisatiou of 
machines. It tfie functions of prolessionaf engi- 
nec'ring and cralts supervision are (<tinbincd, 
the advantage would be cjuicker mainrity of new 
tecirnical personnel appointed on the jol.) by 
intimate association with technical proijleins, 
expedition in work because of c;lose (onniuini- 
cation with cxperieiKed persons on top, rediic- 
tiem in supervisory organisational .set up, Ijctter 
training in the art of handling men to prepare 
them technically and for lesser resistaiicx: to new 
ideas since craft heritage is reduced. 

The main emphasis was gcneralh laid on 
placement of inspection and control functions 
in separate areas in relation to opeiation and 


(a) Ihe degree of skill on part cjf the opera- 
tots to operate given items of ecpiipmcnt 
carefully and ellicienlly ancl the training 
etc., to be given to achieve such cllicieucyc 

(b) Inspection of machinery and tlie working 
conditions under which the macJiine is 
to work on the job: 

(cj Ihe methods of operation adopted —'whe- 
tliei any improvements can be introduc¬ 
ed for redLiciug the cycie-tiinc of opera¬ 
tion (riKJst of the ecpiipment on jaroduc- 
tion jobs involves repetitive cycles of 
operation), and to eliminate anv clclay 
factors that may' be causing longer cycle 
time and consecpieut loss in. production; 

(d) file cost of iJi'oduction—whether it is 
reasonable or excessive; and 

(e) Ihe availability of equipment—whether 
It could be improved upon by reducing 
downtime of equipment through expedi¬ 
tious repairs, corrective actions being 
taken in time for adjustment.s, or reduc¬ 
tion in frequency of repetitive type of 
delects arising in the machines. 
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utilisaiioii of equipment. Ihe control function 
is Jiiaiiily related to planning, estimation mid 
linaiicial aspects. Idle problems of in.sjiectioo 
(hid ificir origin in tlie piimary sidijects of 
maintenance preceding operation and preventive 
measures necessary as a result of indications 
manifest from operation. 

14,4.3 ResullanI Disharniony 

Brielly speaking, there was evidence of inter- 
divisional coirllicts between operating and ser¬ 
vicing authority, jnuling to quesiiou the sound¬ 
ness of the principles of ereatiug a fractionle.ss 
organisation, division of respon.sibility and 
authority, by implication of assignment of 
duties, involved uncertainitics. A clear line of 
demarcation in the matter of responsibility and 
authority was not drawn for establishing clo.se 
relationship and coordination in the activity of 
maintenance, operation, pieventive maintenance 
and repair of equipment. I’his ccitainly was 
not the congenial atmosirlicre toi- the ivork. 
This syslem completely underwrites functional 
concept of specialisation, responsibility and 
authority. 

14.5 Organisational Sot Up for Large Scale 
Equipment Operation in Different Sec¬ 
tors—A Study 

The Committee examined the organisational 
set up in existence with some of the major users 
of motorised equipment and plants in the coun¬ 
try, These are: — 

1. National Mineral Development Corpo- 
ration- Kiriburii Mines. 

2. Irrigation and Power Piojects. 

3. Rehatiilitation & Reclamation Organisa¬ 
tion of the Ministry of Laliour, Employ¬ 
ment k; Rehabilitation. 

4. The Union Miiiistr\' ul Transport. 

f). National Coal Development Ck)rporation. 

0. Neyv'eli Lignite Corporation. 

Sjteeimcn oiganisational thails of some of the 
organisations are at Appendix 14.1 (as ol)tained 
from the equipment u.ser.s). 

14.5.1 Mining Projects Under N.M.D.C. 

A study of the organisation chart of the Kiri- 
burii Project of N.M.D.C. will indicate that the 
Production Manager is directly re.sponsible to 
the General Mtinager (.Shop Manager of the 
Unit) as under his charge. Tftc Service Depart¬ 
ment and the Production Dcptiitmetit. 


The Service Department headed by a Service 
Manager is jcsponslble for mainienunce of 
niining equipment, motorised equipTuent, auto 
moijilcs and running and maintenance of the 
Workshops. 

'I’hc operation and maintenance of installed 
crushing, screening, conveying and loatling 
plant is the rcspuusibiliiy of the Deputy Pro¬ 
duction .Manager (Plant). 

There is no indication in the Chart as to 
who manages the operation of motorised equijt- 
meiiL used in die mines. On enquiries made 
during tlie visit ol: tlie Committee to tlie project 
it was understood that the Production Manager 
directly controls the operation of motorised 
equipment in the mines with tbe liclp of some 
junior officers—General Foreman (Mining) and 
others of lower rank. Both the Ccueral Mana¬ 
ger and Production Manager arc .Minijig Engi¬ 
neers and the Service Manager and Deputy Pro¬ 
duction Manager (Plant) arc Medtanical F.tigi- 
neers. 

The service department in this case does not 
perform the functions of operations research or 
time and methods studies, whicii generally help 
in improving production by eliminating delay 
factors in the production cycles. Moreover, the 
moiivation for work on pai t of the Service Dc- 
partmciit for activities other (ban the normal 
maintenance work arises only from reports re¬ 
ceived from tlie operating authority in charge 
of production work. Co.nsequently, tlie service 
organisation functions more in the manner of 
‘after-lhe-fact-conirol.’ 

The Committee also visited the Ihiiladila Iron 
Ore Project. Jii this case ilie Service Manager 
was charged with the res])ousibilitv of both 
maintenance and operation of mototised equip¬ 
ment in the mines while the operation and 
maintenance of installed ctusln'ng, screening, 
conveying and loading plant was the lespon.si- 
Ihlity of the Plant Manager. Both of these 
officers were under the contiol of a Deputy 
General Manager, who was not in jjosition at 
that time. 

14.5,2 IrrigaUon and Power Projects 

On the Irrigation and Power Piojects, the 
charge for con.struction works is assigned to indi¬ 
vidual construction Ciicles, who collettively 
work under a Cliief F.ugineer/Gcneral Manager 
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oT die I’roject. I’he equipment and tiie repair 
shop are under the charge of a SuperiuLeiiding 
Engineer (Mcehanital)/Executive I'ingincer 
(Mechanical) depending upon the size and value 
of the fleet of ecpiipinent in use. 

The Superintending Engineer (Met li.)/Exe- 
cutive Engineer (Mech.) some times controls the 
entire process of work on etinipment starting 
from the operation of the machines, mainte¬ 
nance, repairs etc. Yet at other places, the ope¬ 
ration of etpiipment is assigned to a ( oiistritc- 
tion Circle headed b\ a Civil Engineer. Exc- 
tutive Engineers (.Met:h.) are placed under the 
control of tlie Construction Circle and they look 
afier the operation, held maintenance and held 
repairs of etpiipment. Major repairs tsf equip¬ 
ment whether in the field or in the workshop.s, 
are attended to bv the ()fficers/.staff under charge 
of the Superintending Engineer (Mech.) looking- 
after the re|)air shops. 

Stimetimes, Ci\il Engineers' are iti charge of 
operation in tfie Constriution Circle and the- 
woik of maintenance, repair and ovethaid is 
left to an Executive Engineer (Mech.) in charge 
of the repair .shops. 

Dilfereiit patterns of organisation, therefore, 
exist on Irrigation and Power PtojecLs in indi¬ 
vidual .States. 

]1.,a.3 licUabHihilioii Rcclaitialion Orgntiisidiuii 

'I'he Rehabilitation Reclamation Organisa¬ 
tion under the Ministry of l.abonr, Emyiloyiiicnt 
and Rehabilitation, is headed b\ a Clhief Engi¬ 
neer (.Mech.). A number of operating units are 
under his command in dillerent locations within 
the countrv, including Andaman Islands. He 
has under his charge unit oflicers ol: the rank 
of Executive Engineers (Medi.), who commatid 
the ojierations with 20 to ‘lb iricces ol etpiip- 
meiiL in each unit. 

IT.a. l Union Ministry of I ranspori — Direclo- 
ruh; (Unnnal of Ronds 

Ehc C.hief Engineer (Mech.), Directorate 
Ceneral of Roads, Union Ministry of Trans¬ 
port, has advised the Committee to refer to the 
Report of the Road Uuilding .Machinery Com¬ 
mittee (1070), regarding details of the organisa¬ 
tion for controEof machinery. Eollovving is an 
extract from Chapter I\', paras 1.2, d.-f.! and 
4.3.2: — 


“4.2 With a view to ensure that the machi¬ 
nery giveti to the States tor execution of 
the Central or (.ientrally sponsored works 
is put to proper use to guide the Stales 
P.W.D. officers on the proper running and 
upkeep of the madiinery, one fvxecutive 
Engineer (Mechanical) was posted in 
August, 1002 who was made re.sponsible 
for the running, maintenance and repairs 
of the road making machinety and train 
ing of the staff to run the machines, with 
licadquarters at Delhi. He was later on 
shifted to the (ield in May, IfKi') Ihe 
Mechanical branch of the Ministry was 
gradually expanded and two regional 
Siqjerintending Engineers (Mechanical) 
■were posted to work in the field, one in 
Bihar aiul another in West Bengal, in 
January, 111(17. '1 hey were assisted by f 

Executive lingirieers (Mechanical) and 
3 Assistant Executive Engineers (.Mechani¬ 
cal). 'Elie headtjuarter of the Regional 
Superintending Engineer (Mechanical) at 
West Bengal was, however, shifted to Assam 
later on. The Stiperintending Engineer 
in Bihar looks after llie machinerv in IJ.P., 
and Bihar. I'lie other Regional Superin¬ 
tending Engineer lotcks alter the machinerv 
in West Bengal and Assam. f he tnain 
works in progress i)i. the four Stales is the 
Lateral Road Project. In Assaitt, work cm 
emergency roads is also in preegress. l.D.A. 
works had been virtually completed wlicn 
these Superintending Engineers were 
posted. 

4.3.1 I'he duties assigned to ihc Regicjual 
Snptg. Engineers were as under (in the 
Ministry’s circular No. LR-S(2)/()7, dated 
(ith .September, 111(17 and .No. RM-3()(2)/(i7, 
dated 2(iih October, 111(17). 

(i) I o examine all reepaests made; In the 
contractors or the State (.o\cinments 
for the release of foreign exchange 
for import of machincay or equipment 
to be inqtorted in ('onnection with the 
execution of road and Irridge -works, 

(ii) To supervise generallv the distribu¬ 
tion, use and mainl.enance atid mecha¬ 
nical equijmient. 

(a) 'I'o ensure proirer maintenance 
and rc;pait-s of all the machinery 
purdiased out of central funefs for 
all the road projects; 
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(b) to ensure proper luaiiUenaTtce ol: 
tile Log. Books, History Sliects, 
Registers, etc. 

(c) to send to this Ministry rct|uisitc 
reports regularly liy the due dates 
in the protorma ptcscribed by the 
Ministry I'roni tinie to tinie i'or 
the pinpose, 

4.?).2 Detailed discussions were held with 
the Regional .S.Es. on how far they were 
iible to perforin the futurions assigned to 
them. It transpired ftoin tiiese discus¬ 
sions that they were unable to discharge 
these fumtions to the extent required of 
them for various reasons such as shortage 
of stall, reliufance on the part of the State 
B.W.D. Oflkers to furnish particulars re- 
(juired on the running of the nmchinery 
etc., ;uid also in some cases, lack of ade¬ 
quate response on the part of the State 
I’.W.D. Officers, to the advice tendered by 
the S.Es. and other stall, .Since no powers 
were given to the regional S.Es., they are 
experiencing difficulties in fulfilling their 
duties entrusted to them, d’hey should bo 
vested with sufficient pow'crs to prevent 
gross mistisc of the machinery. 1 hey should 
also t:ike timely steps to advise the State 
I’.W.D. officers in advance booking of spare 
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should gel top most 'onsidcration. 

(2) Oonsidei iiig the tact that the Mediaiii- 
cal braiidi in die Ministry has the respon¬ 
sibility lor llic ccpiipnK'nt purdnised by 
the Clcntral Government, a suitable reor¬ 
ganisation tuid strcngtheiiitig of this also 
appears to be necessary to ensure best re- 
.sults. 

(3) I’he Stale P.W.Ds. may be encouraged 
to strengthen tlieir mechanical set up on 
the lines of the Central Mechanical Units 
estalrlishcd in various States for the Irri¬ 
gation and Power Sector. Where this is 
not feasible, the Regional Superintending 
Engineers (Mechanical) of the Ministry in 


these States, may be given adecpiate me¬ 
chanical establishment for this purpose.” 

In view of the peculiar circumstances where 
the ecpiipment is owned by the Central Gov¬ 
ernment and is used mainly by the State P.W.D., 
with the- officers of the Cential Government 
having rather limited authority in management 
of operation of equipment, evidently measures 
for improvement in utilisation of fccpiipment 
cannot be effectively implemented. To overcome 
this situation, the Ministry of Eransport have 
now taken a view on the recommendations 
made in the RBMG Report and decided in 
favour of selective ownership of sophisticated 
and costly equipment by the Ministry of ffrans- 
port. Rest of the ctpiipmcnt which are of 
general and minor nature, will be owned and 
operated li}' the State Governments. 

J4.j.5 National Coal Development Corporation 

National Goal Development Corporation 
which is operating now 15 Open-cast Mines pro¬ 
ducing coal ranging from 0.4 million tonnes to 
1.5 million tonnes per annum, has the follow¬ 
ing organisation. 

A Chief Engineer (Excavation) at Head¬ 
quarters is in overall diarge of equipment plan¬ 
ning and stalling functirms irr 15 Open Cast 
Mines in addition to two Central EV'orkshoiJS, 
oite at Korha and tlie otlicr at Barkakana. ff’wrr 
to three Mines or more, as imiv Ire contigrrous, 
are grouped as mic area and at tire area level, 
there is a Dv- Chid' Ehiginecr/Superintending 
Ehigincer in charge of the ovcrtdl diarge of tlie 
equipment in tlie area. -Vt the unit level, i.e. 
Open Cast Mine level, there is a Senior Exe¬ 
cutive Engineer/Execaitive E.ngineer, assisted 
by a team of Assistant Eiigineers/Geiieral E’ore- 
men. '14ie .Senior E'.xecutivc Enginecr/Execii- 
tivc Engineer is in charge of the rnaiiitcnamc 
of operation of heavy earthmoviiig crpiipment 
w'orking in the Open Cast Mines, Induding the 
unit workshops set up to attend to the repairs 
of tire equipment. 

The deployment of the machines is accord¬ 
ingly made to achieve the programmes as plan¬ 
ned and scheduled for production of coal and 
removal of over burden. 

Tlic Chief Engineer formulates tlie [rolicy of 
equipment selection, procurement of spare 
parts, service orgatilsalion, servidng equipnierit, 



239 


and also the servicing standards 'and records to 
he maintained. He is the Staff Officer to the 
Director Technical/Managing Director, in res¬ 
pect of heav\' etirihmoving cc^nipinent ;ind the 
workshops. He is al.so in charge of indigenisa- 
tion of spares, standardisation and planning' 
and one of the Members of the Planning Coai- 
mittee which formulates project reports for 
Open Cast Mines. 

However, since it is peculiar to the coal 
mining industry that a considerable amount of 
overbnrtfen lias to be removed in order to lay 
bare the coal and this involves considerable 
expenditure prior to the actual production of 
coal and the economy in tlie Open Cast Mine 
directly depends on tlie judicious removal of 
over-lmrden to tlie desired extent. There is a 
programme to formulate a separate Quarries 
Department, wliose function would be to co¬ 
ordinate all tlie activities in tlie Open Cast 
Mines. 

H.5.r) Ncytvii Lig'/ritc Corpomlion 

Ncyveli Lignite Corporation is operating 
open-cast mines producing lignite to the extent 
of 3.5 million tons per annnni. As of present 
the Corporation has construction plant and 
ccpiipmcnt worth Sh million. 

In the organisation of the Corporation there 
is a Chief Engineer (Mechanical) who.se func¬ 
tions are to look after the maintenance and 
repairs of equipment. The equipment opera¬ 
tion is not under the control of the Chief Engi¬ 
neer (Mechanical). The Operation and pro¬ 
duction arc looked after by the Superintending 
Mines. 

14.(i Equipment Organisation—the Propo.scd 
Pattern 

M.fi.I RKSpoiisihilily of Equipment Mattager 

Ali the work incidental to management of 
equipment, viz., plant planning, sdectioii of 
equipment, record keeping, care-taking of equip¬ 
ment, accounting of costs for operation, main¬ 
tenance and repair of equipment, training of 
personnel, inventory control of spare parts, time 
and method .studies, cost effectiveness and de¬ 
fect analysis, guidance to supervisory staff down 
the line, should he the responsi'liility of tlie 
Equipment Manager. He slioiild he flelcgated 
appropriate authority commensurate with res- 
ponsibilitv to manage all these incidental items 
of work for efficient control of equipment ojie- 


ratioii and utilisation, and mininunti tost of 
production. 

Taking a summary view of all the observa¬ 
tions and conclusions of the Comniitlcc, in rela¬ 
tion to different aspects of the work related to 
construction plant and equipment, as discussed 
in earlier Chapters, the Committee is .seized of 
the need for improvement in the pattern of 
organisation managing et[uipment ojieration 
and utilisation. Their recoramendalioiis in this 
regard are spelt out in details in the concluding 
portion of this Chapter. Ifowevcr, some spe¬ 
cific olrservations relating to suggestions for 
change in the present jiattern of organisation 
for equipment management are dealt with 
helocv. 

14.6.2 Recotmnetulniions of Earlier CPMC 

The most important consideration, is that of 
.specialisation. Plant Engineers and Equipment 
Miinager should he onlv those persons who are 
professionals/specialists ifi this field. Due 
amount of autliority to be delegated to him, 
commensurate ivith responsibility of the position 
lie woidd hold as Equipment Matiager, would 
necessitate proper assignment of a “Position” in 
the organisation. In this context, it would be 
appropriate to cpiote an extract from the Re¬ 
port of the first Construction Plant and Machi¬ 
nery Committee. Para 3.19 of the Report states 
as follows: — 

“PROPER PLACEMENT OE’ AUTHO¬ 
RITY. 

3.19. Regarding the mechanised organisation, 
we felt that inadequate attention i.s paid to a 
proper set-up in most of our projects and tfiat 
the importance of a high standard of control 
on machines is not appreciated. Over half the 
expenditure on even a modestly mechanised 
project is through machines. The machines and 
their supervising staff are placed ns tools in the 
hands of Civil Engineering Officers wlio do not 
have adequate knowledge of the technicjiie and 
performance of ccpiipment. We do not advo¬ 
cate independent charge of mechanical engineer, 
since tliis would create divided responsibility 
hut we do believe that the sphere of responsi¬ 
bility of the entire mechanised field shoidd lie 
set at as high a level as possible in ilic admi¬ 
nistration of a project. We feel that ih.c Nangal 
and Hirakud Organisations have scope ol im¬ 
provement iri this direction. Even on small 
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projects >iiKh as Lower Bharvani or ('.angapiir, 
the bifurcatioti ot the mechanical etiginccriiig 
is done .starwise- 'in thtit many officers arc inde- 
pendenth operating under the Executive Engi¬ 
neer. .Vn intcgrtition of till of them under a 
Plant Engineer with unittny control would be 
an improvciTieut.” 

The rec:ommendai ions as tdjovc of the pre¬ 
vious (iomnrittec, get, further strength from the 
increased intensity of mectianisation, involve¬ 
ment of more sophistictited ef)nipment and com¬ 
plexity of the present day construction jolts. 
Recomrncndtifions made about 20 years ago 
have not only to Ite revalidated but a rnttre 
effective direction has to be .set for attaining 
the oltjects of managing the functions of plan¬ 
ning, .selection, application, operation, mainte¬ 
nance, repair and utilisation of ecpiipment on 
major construction /production jobs- -speciallv 
those involving worth Rs. ,^>0 .’.nillion and above. 
Ollicers of the rank of Additional Lliiet Engi¬ 
neer atid Cdiicf Engineer wttuld .satisfattori 1\ 
tneet the reijiiiremonts of: “—as high a level 
its po.ssible in the administration of a project.”, 
as spet:ilied in the ai)ove tetommeridation. The 
corre.spoiiding administrative conlrt)! on such 
major work.s is under oHiccis ol the tank of 
Chief Engineer/Projet:t iVIanager/Gencral Ma¬ 
nager. Additional (ihict Engineers (Mechani- 
cal)/C:liief Engineers (Mechanical) would pro¬ 
perly lit in for unitary t;ontrol, 

14.11.,'’) i'/ihif; of KquJprncnl—a Yardstick for the 
Size of Equipmcnl Organisation. 

It was also repttrted b) that Committee in 
para .’l.hS of the Report that althotigh a normal 
divisional charge in P.W.D. should he aide to 
handle project works through contracts to the 
extent of about Rs, 40 lakhs per year, mechanis¬ 
ed departmental work shotild he limited to 
about Rs. 2.4 lakhs. rite Cotrimittee had ex¬ 
pressed tlie opinion tlrat if more is attempted, 
it will result in inadecpiate control and higher 
costs Clausing overall nneconoinic al peiformance. 
That Committee had I'urthev indicated that the 
strength of such a division .sfiould fte about 
Lu times the normally accepted standards for 
divisions. 

This Committee c:onc:urs fully with the think¬ 
ing on part of the jtrevious fkmnnittee regard¬ 
ing \alne of work to he assigned to a division 
on anmial Twsis for mechanised departmental 


work. Accoidingly, therefore, it w'ork worth 
Rs. 2.4 lakhs is to he done departmentally with 
machines, tliis would involve ecpiijameut worth 
Rs. 70 to Rs. 74 lakhs ap])roximately (eveti 
Rs. (10 lakhs worth of ecpiipnteut could do work 
worth Rs. 2,4 lakhs if three shifts operations 
iire involved). Hence, lor ptirposes ol scaling 
of ail organisation for management of opera¬ 
tion and utilisation of equipment, tfie value of 
equipment, to he placed under diaige of an 
oflieer, ma\ be taken as a Yardstick, ft is sug¬ 
gested that for ecpiipment worth Rs. 7.4 laklis 
to Rs. 100 lakh.s, an officer of the vatik of Exe¬ 
cutive Engineer should he rcsjjonsihlc thcrelor. 

Cn the .same aualogv, wherever eeptipment 
wori.li Rs. 24 million to Rs. 40 Tiuilion is in¬ 
volved, a .Superintending Engineer should he 
in charge of its niauagement. 

Eor mechanised ojteratious wiili equipment 
Viiliied at Rs. ,')() million to Rs. 70 million, an 
officer of the rank of an Additional Chief Engi¬ 
neer may he in charge. 

For ecpiipment worth above Rs, 70 million, 
the charge ma\ he assigned to an ollicer of tlic 
rank of Chief Engineer (Mech.) (who mav be 
designated :is Equipment Manager), 

ll.fi.'I Funrlional Distribution of Work. 

While the yardsticks as above provide the 
norms for determining llic size of tlte organisa¬ 
tion that should Ite cieated tor equipment 
xnaiiagcmeitt, functional disirihutiou of duties 
amongst officers of ilic ofgani.sation could he 
best detciinined in relation to the work spread. 
Bv this, ilie reference is to a iinmbcr of Ma;>rks 
spread over a wide area/expanse invoiving small 
units of ecpiipment at locations wide apart from 
each other. The example of this is found on 
canals exctivation, liind reclamation etc. All these 
small units ol work form a part of a niiidt bigger 
work or a jirojcct. Eacfi one of these small 
units mav use a limited amount of ecpiipmem. 
Equipment wortli Rs. 7.4 million to Rs. Ih 
million could he put under a Divisional Officer. 
Thi.s is tile itatiern followed bv the Rehaliilita- 
tion Reclamatioti Organisation tmder the Mi¬ 
nistry of Labour, Eniplovment and Rehabilita¬ 
tion and on the Rajasthan tiaiial .Project, 2 or -i 
units of tractor-drawn scrapeis and other smaller 
madiines, like conijiaction tractors and rollers, 
a grader or in the alternative a nnmher ol drag¬ 
lines spread over 10 to 14 miles length of the 
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canals iiunilicring 2.“) to ‘lO pieces o(: ni;u;hincs 
(with H to 10 machines in each smaller imil), 
arc ])nt under tlie charge ol: a Di\isional OlHccr. 

Opposed to this, large (leets ol' c(|uipment may 
be concentrated in a smaller area on a major 
project. 'J'hcso mav include excavators, dum- 
]ters, tractor-do/ers, tractor-ripjyers, graders, com¬ 
paction ecpiipmcnt, concrete liandiisig eqtiip- 
ment—cranes, locomotives, transit mixers, plat¬ 
form trollies for carrving concrete buckets, rock 
drilling and cpiarrying cc[nipmcnt, mixing 
ccjnipmcnt and other miscellancons items. 'Idle 
examples of snch large scale c(]tiipnicnt o|}cra- 
tions are found in Irrigation ;nid Power Pro¬ 
jects, Mining ivorks or Port iP'velopmcnt ivorks 
etc. 

In siicii c ases, it is c iistomai ) and essential 
to provide facilities for repair and maintenance 
of equipment, procurement of materials and 
spare parts in a centralised manner. .Such cem- 
iralisalion is considered esscmtial from the 
standpoint of speeialisal ion and economy in 
investment costs. It is also possible to reduce 
tlie niaupo'.ver to the mininumi for performing 
certain functions through one agency instead 
of tlie same iieing performed by a ho.st of 
officers individutillv in relation t,o few imicliines 
under each person’s charge. Bv tlii.s, the refer¬ 
ence is to maintenance of ceptipment, lepair 
facilities, prociiremcnt of imilntenancc mate¬ 
rials, operating supplies etc:, etc, 

'To imrodiue ellec:ti\'c control on the cost 
of work on the pi'c)jec:t as a whole cji- for the 
entire fleet of ecpiijmicnt on the project, even 
the cost valuation is ;c cenirali.scd subject in a 
(lost Cell. 

d lie operation, maintenance, preventive 
maintcmuic'c ;uk 1 inspection, rc’pairs ai'c also 
suh-divided iteniwlse and form separate subjects 
for assignment of duties to individual oflicer.s. 
The tv])c of orgaiiisiition (hat may he created 
for ccpiipnient niamigenient in this manner is 
illustiated in live following example. 

Por construclion of ;n) C!arth dam where 
Rs. ,a0-()0 million woi tli of ecpiipmcnt-- about 
laO numbers, is to hc' fnit to use, tlie number 
of Divisions that ma\ hc established to manage 
the operation and utilisation of equipmcait on 
the job will he six or seven, according to the 
defined Yardstick. Hie o];Hr:ition and field 

3(3 - 3 C\V & PC/XD/73 


maintenance control may lie assigned to ‘3’ Divi- 
.sions by alloeating ,a() machines to each one of 
tk.c three Division Officer. 'Ibis Four Divisional 
OlBcer may fie exclusively made responsililc for 
workshop repairs to the total licet of equipment. 
The workshops would, in addition, have facili¬ 
ties for other incidental items of work relating to 
upkeep and repairs of maetiine.s and other mis- 
ceilaneous jolis of Structural and (icncral Re¬ 
pairs and Fitting’ nature lo lie carried out in 
relation to other activities of the project, lire 
Fifth Divisional Officer ill he assigned the 
work relating to procurement of spare parts, 
maintenance materials, opei.iling supplies and 
procurement action in respect of any oilua items 
reejuired in the workshops and for the inacliincs 
etc. [fe will also he responsible tor inventory 
control of spare parts. Flic Sixth Divisional 
Ollicer mav he assigned the work of iiis])et:tion 
and preventive maintenaiic.e ol ecpiipmcnt, 
keeping history iec:ord of performance of 
machines and scaling ol consumption of spare 
parts etc:. The Seventh Divisional tlfficcr will 
lie assigneal the responsibility for I lanning of 
work witli ecpiipmcnt, coordination with all 
other Divisional Officers rcgaiding preparation 
and finali.sation of annual estimates, inc.entive 
seheme.s, establishment matters, work improve¬ 
ment methods ;ind the cost control cell. 

The above example is illustrative in nature, 
though specifieallv related to a construction job. 
Such sub-division of work can lie similarly dc.inc 
even in case of equipment used in mining work. 
Instead of de.signatiiig the officers in charge as 
Divisional Ollicers, suitable designations, as may 
fit into the individual organisations, may be 
used. 

A suggested Organisational t'.liart showing 
. distribution of work amongst various officers 
on a project using large fleets of ccpiipment— 
Rs. 100 million and above, is gi\en at Apyieii- 
dix 14.2. 

.Similar position would appiv to ]irodLic:tic.)n in 
mines tvlicrc in fact almost S0% of the cost 
. of production is accorintecl for in terms of 
activities and operations incidental to utilisa¬ 
tion of equipment. Of this, at) Ici t)0”(, of tlie 
total value of production wotdd hc directly at- 
trihulahle to the plant and ccpiipment opera¬ 
tions alone. The efficiency in management of 
these opcrati(.ins 'woidd he directly proportional 
to the control exercised by competent Managers 
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of eqiiipincni. Here again ihc same Yardsticks 
for determinitig the scale of the organisation 
in lelation to the value of equipment as sitg- 
gestccl altovc, may apply. 

It is suggested that tlic mobile etjtiipinent may 
be under the charge of an Etpiipment Manager 
and the installed plant may be under charge 
of a Plant Manager, while both of them mav 
lie responsihle to the ‘Deputv Genera] Mana^ 
ger,^ Plant ih Machinery’. The suggested desig¬ 
nation arc only description for purposes of 
classification. 

14,7 Training of Executives & Snjjervisors 

Another iinjioriaiu: functional objcciive is to 
promote sound hinnan relations lav directing 
die selection, hiring, jilacing. evaluating, traim 
ing elc., ol personnel tvith ptriper development 
of employees. 

In order to Inlfil these obiectives effectively, 

It is only necessary (hat the entire lot of jier- 
soniicl supervising siich operations incidental 
to equipment and the craftsmen actnallv doing 
the work M'ith the machines sluvnld be suitably 
trained. 'Elie matter regarding training of 
operators and mechanics is a separate snbject, 
which has been dealt with already in Chapter 
7. In so Far as the training of Supervisors and 
Executhes is concerned, the main objectives of 
such training would lie as follows: — 

14.7.1 Tmh>in<r of Executive Sta‘J--Assh'tnnt: - 
Engnieers, Executive Engineers and 
.4 hoije 

4’hc training of the executives should he 
such as to make them dearly understand the 
1 unctions of Planning, execution and review 
in relation to .specilic position held by them. 
'Ehe following points may fiirtlicr elaborate tbc 
olijectives in view: 

1. Ificc.live implcnientation of the pro¬ 
gramme relating to tniining of operators 
& mechanics. 

2. Equipment Tnamigement and control. 

3. Selective choice of etpiipment. 

4. Record keeping of cqiiijnnent for study 
of ecpiipment economics, scale of con¬ 
sumption of innteriaLs—operating sup¬ 
plies and sjiare parts etc. 

a. Care taking of equipment from stand¬ 
point ol operation safet)', maintenance, 


prevcntiie niaintt'nance, facilities tor 
servicing', repairs, transportation, cleanli¬ 
ness. 

1). Htmian Rdalions. 

7. Plant Planning for economy in end cost 
of work done by the machines through 
selective (4ioire of available iicnis of 
equipment in different combinations, 

S. Lini,son/Co-ordin:ition ivitii the operat¬ 
ing, servicing maintenance and repair 
D i V i si on s / Es I: a 1)1 i si 11 nen ts. 

9. PrograTirming of work. 

10. Cost Accounting and Cost Control. 

11. financial Hiidgctling and control. 

12. Incenh've Si hemes for lictter production, 

].■’. I'ilertivc ntilisation of equipment for 
optinnnn prod in l ion and measures neci's- 
sary to acdimplisli tliis, 

1 1. Recjiiisiiioning of vnainlenancc, ser- 
^'icing and n'pair supplies after proper 
esiimation and scaling of letpn'reincnts, 
consistent tvith programme of tvork and 
I'utnie requirements and liased on actual 
cxperictice. 

la. Training ol personnel under formalised 
training sdieines and “In-seivIce-Train- 
ing”. 

■iy'lf). llisposal/Reliabiliiation of sniplus cqnip- 

' ment. 

14.7.2 Training of Supervisory Staff, Including 
Chnrgernen, Eoremen and SupervisorJ 
Overseer 

In respect of training of I'orcmen and Charge- 
men and Siipcrvisor/Overseer, the olijiutivcs 
tvould be as follows: — 

1. Comprc4iensive niiderstandiiig of objec¬ 
tives rdaling- to Operator training and 
M cch a n irs' I l a i 11 i ng. 

2. Creating |iroper cnvii/onmcnts for work 
witii e(pii[imein. 

3. facilitie.s required lor satisfactory ser¬ 
vicing, mainienance and repair of 
machines. 

4. .Selection ol Inliricaius and greases etc. 
with a \iew to standardisation and 
siiiqjlilieation of tiie niiraber of brands 
and grades of oils and greases to be 
used. 



;>. (line taking ol: equipment I'rom staiid- 
|)oint oi: opeiation safety, luainleuaiiee, 
pi.eventi\t; luainttaiame, faeilitics {'or sei- 
viciiig, rc])airs, ti'ans))ortal:ioii, deanli- 
ness. 

fi. Relations u iiii npeiating, seix icing, main¬ 
tenance and ixqtaif stall, 

7. (ji'cation oi; piopet ii'cords velating to 
expense ticcount in ojjcratioii, scivicing, 
ntainlcnancc and lejt.iit of inacbines. 

fs. t/ieatioM of tecotds iiulicating Iiistoiy of 
pcifonnance of maeliines tvitb aiiahsis 
of naluic of breakdowns siiHcred, their 
incidence and frequency, cause.s coiitri- 
bnting Ut si.ich breakdowns and faults, 
extent oi wear and tear sullered by com- 
poiicnts over deiined petaods, inspections 
carried out, inodilications made to equip¬ 
ment etc., etc. 

!). F.stimation of cost of wtak. 

1(1. I'.stiiuation of total rec[uircmeut of ope¬ 
rating raid rcqniir pttrts sujtplies for 
running, inaintenauce and repairs of the 
macbincs on moutlil)' basis and oii animal 
basis. 

11. Forecast of i'et|uireinents of these sup¬ 
plies for future commensuiate with pro¬ 
gramme of -work and lead time for pro- 
caireinent. 

if!, Metisuring and raling llie skill and efii- 
denc) of the stall--Operators, Media- 
nics etc. 

i.a. rreptiration of spedlit atioris, standards 
lor repairs, disassetnlily anti reassembly, 
maintenance ;ind servicing of the machi¬ 
nes etc:., for guidance of the workmen. 

lf.7..‘) 'l.'roin/ug Schc'/ii'f —,1 F’lOjiosul 

Mile main cotisidei ation leading to the train¬ 
ing of snpeivisms and executive sLalf is that 
a sujierdsor, timing llie hustle,' and bustle of die 
normal routine of tlu: activities cannot adjust 
liiraself to die needs of tire non-roulinc problems, 
.specially vvhcjii certain decisions have to he taken 
relative to prolilematic conditions. Such cmtdi- 
tions arise in consecpience of cvei increasing com¬ 
plexity of tcdniology and sophisticated nature of 
ecpiipment introduced on dillcTent jolis from 
time to time. Under such conditions the Super¬ 
visor should also he able to train the craftsmen 
tuid olMu.'r people employed on the job uud<;r 


him so that thev can handle the ivork skilful!v 
and efficiently. 

Hi.s main area of training is related to liis 
Job knowledge and ex]jerience. Ffe .should 
also know precisel)' and clearly the fiasic work 
standards and work standard measurements 
before he can exercise proper control on the 
operations in a given item of ivork. It has 
not to be an attitude of, “Mlic job has to 
get done'’; the “Flow'’ and “Why” of a job 
are more irupottant and it is in this area that 
the sujK'tvisor c:an control the operaaions. 

flic Committee have considered this subject 
of supervisors’ and executives’ training in re¬ 
lation to construction industry.-Irrigation and 

Power Projects. Details of the suggested train¬ 
ing .scheme are given in Appendix M.'l. 

I'lie scheme for training of supervisors etc. 
rvoidd also provide an opportunitv for refresher 
courses being conducted for those ivbo already 
have certain .skill of proficiency in the pro¬ 
le,ssion. M’he object of keeping abreast'with 
tlic latest serv e for them by this I raining 
scheme. 

14.7.4 Technical Education to Cover Subjects 
J^elrited to Constvuctfon 41et/iod atid 
Equipment 

fhe Committee were sounded bv various 
departments/projecLs that best talent in difl'e- 
rent disciplines of engineering cauinot be al¬ 
ways attracted for enrolment in suitable posi¬ 
tions either in management of equipment, or 
in construction work. MMie Committee, tliere- 
lore, have also x'xamined fhe basic need of 
imjirovemeiits to be made in the svsiem of 
teclinitad education by covering certain snlijecfs 
relative to equipment economics, methods and 
techniques of construction, Selection of equip¬ 
ment for given job application, I’laiming ol 
equipment for better production, etc. Refe¬ 
rence was made to immbers Head of Tetli- 
nical Institutes and Universities, where the 
Civil Fngineering courses and Medianical 
Engineering courses are administered. A smio- 
psis of points/comments made by the institu- 
tions/imivcrsities, is given at Appendix 14.,a. 

A study of the information given in these 
Appendices would lead to the conelusion that 
the need for these snlijecis being iiilroduced in 
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the universities/instiluLes, where these are not 
being taught at tJie present time, is lully ap¬ 
preciated. Tluae is need for further effort 
to enhance tire scope of liu; stutly in these 
fields on part of lliose taking technical edu¬ 
cation. i'fiis matter would liave to be pur¬ 
sued further through the appropriate section 
of the Ministry of Education, so tfiat some 
decree of unifonnitv can be introduced in 
covering tliese suftjecls in all .technical institu¬ 
tions which produce Clraduate Engineers in 
difl'erent disciplines of Engineering. 'I’his 
would largely help in lietier management of 
equipment operation and utilisation Ity Engi¬ 
neer-Managers. 

14.8 Other important CionsidcTation.s for At- 
taiiiiiig High Etticieucy in Management 

14.8.1 Design and Layout oj' CunslrucHoii riant 
Facilities 

The general concept as to how the work is 
to be pcrlormed wotdd evolve Irom studies 
made in tlic project (!stimatc. These tvtmld 
be furtlier revised in tin: jrrocess of making- 
further analysis at the Lime of commencement 
of the work when initiation of action for pro¬ 
curement of equipment takes place. 

Tlie amount of cliort to be expended in plant 
lay-out and design will vary widely, depending 
tqton the complexity and cltanictm' ol the tvork 
to be perfoiiued. Caretul coiisideraiion of this 
subject at the time of commencement of the 
job is, hotvever, indispensable to the esttdjlish- 
iT'.ent of proper construction jtroccdurcs and 
the nh.imaic econoinv of the construction 
operations. 

Eor jolts of relative simplicity, jdant design 
and lavout tan be easily handled. l'’or complex 
tuid di\ersified construction problems, however, 
this would have to be linalised after taking a 
second ojrinion from a competent authority— 
according to the present system in consultation 
with the Central Water ;ind Potter Commission. 
It might also become necessary to ciiqtloy 
professionals lot- this purpose on the job, so 
that the work can be jrroperly organised. 
Plant Engineer.s, or Etpiipmeiit Managers could 
be specially appointed wherever major .opera¬ 
tions are invoKed with platit titid equipment. 


Design of nonstatidard itlant structures in- 
volviitg hcavv loadings must be considered witli 
the greatest of care to ensure safety at lire site 
of work and the continiiit)' of operations. Such 
plant hicihties its cahlc-wity towers, whirley 
erane trestles, screening towers etc., design lot- 
special adaptation to ;i particiihir site should he 
thotoiighly checked for slructuiitl soLnidncss of 
members ;ind connections iiltct completioji of 
the origiiiid designs. In tin's c:ase, specially, a 
.second opinioji b\ a comjtetent autlutrity is 
most essentiall)- (idled for. 

Provision slioidd Ire niiide lor the incoipora- 
tion ill the constrnclion plant of iill safety 
devices tliat ciui he reasonablv justified. 
Chiidance in this connettiou should (time from 
accepted practice. 

A coniprc-hcn.si\c and co.iu|)lete record is to 
be compiled of till plant lay out and design 
diitn. The same is to be preserved in relevant 
job files, througli out the yicriod of construc¬ 
tion iictivitics iind, latet-, (ondensed and in¬ 
corporated in the final joli report. Plant 
drawings should be iiiiide on stiindard si/c 
sheets, ptojicrlv titled, dated and numbered, 

. to facilitate reterence. Design criteriii and 
structural dc-.sign calculations shitll Ik; recoid- 
ed iind jireservcd. I'lie records ol: size, weights, 
qtiantity and iictuiil cost of plant and its com- 
ironcnts, shall be made in sullicient detail to 
permit its analysis ticcoiding to sulrdivisions 
of work set forth in the cost tontrol estimates. 

During the life of the job, copies of plant 
drawings, plus detailed inforinatioii as might 
he found desiralile ti.) illustrate major construe- 
tion operations and stibslani iate jihmt items, 
sluill !)<■ lecorded and ].irescrved in tiie rele¬ 
vant job liles, 

M.8.2 'J'iine and Methods Sludles 

Due considci ation must lie given to the 
stndv of methods for the performance of con¬ 
struction ojterations with plant and ecjuipment 
and tlic -time retpiired for sm h perfoi mancc. 
'J his matter is some limes over-done hut more 
I'rcquentlv disregarded. It is an impotlaut 
Ititiction, l.iccause it has to do with litisis ele¬ 
ments of eost of the completed construction 
product. The extent to tvhich the time and 
methods studies should be employed is, of 
necessity, a matter of opinion in light of tlic 
po.ssibic resL-dts it could produce. 
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I he basic concept ot 2 )lant and its general 
fniictioiis is always dci.eruiuK'd in a<lvaticc and 
incoiporatcd in Lite budget coiUiol estimates. 
J hus, the general ])attcrn ol: perlormance is 
already established to a large extent. Jt i.s, 
ol' course, nccessai} to clicck otit the perfor¬ 
mance ot carious jdant coinjjonent.s or a con¬ 
nected controlling (.)])cration lor cllicicncc and 
adaptabilit)'. For a time and nictliods studv 
to be ot value, it must Ite ajjplied to higiilv 
rejtetitive o|)eratio.ns cvhere coircctic'e measure.s 
indicatec! thereby will have a long time to 
ojteratc in ibe interests ol etonomc. It, Iiocv- 
ever, has an intangible advantage of consider¬ 
able force from a itsycbological view point— 
that of. promoling' greater individual piodiic- 
tivity of the jol) personnel as and when tliey 
come to the realisaiion that tlieir performance 
is being recorded and measured competitively 
against connier-jtarts on other shifts or on 
other jobs, ft promotes personal jrride in ac- 
complislimcuf, team work evithin the indivi-. 
dual constniction crews, indlvidtial inteiest in 
the evork and alertness lo better vvav.s of jrro- 
ducing the end result. 

It the lime and tnethods slntly is to Ik- 
of some use, the cost .stnd\- data shall he .set 
down, in. a form directly comicatattle t(! that 
|)rovided in tlic original estimate, for ease of 
analysis. 'Flic jn'ogres.s reports shall .serve the 
purpose of examining or shoeving how sjjecilic 
cost data obtained comjrates t(..) similai' values 
[nodded in ihe estimates or produced hv oiliej- 
creevs. 

'lime studies alone or jtiodnetion studies 
alone are often of inali'iial value evithont 
at(cm[)ting to ecalnaU; tost per each sntli studv, 
sime time and prodmtion arc the inisit ele¬ 
ments of costs. .Favourable or unfavourable 
results pointed tmi, by (he data (.ibtained, will 
be of Value to live managetneiU, in localising 
dillitailties dial might be iteaicd bv ciiangiiig 
personnel or method. 

Operations siuctrlilde to time, production or 
nielhod.s stiidc arc listed belocc as a partial 
guide: — 

1. Dctailetl breakdown of trii> cedes for 
cable-cvays, cranes, batthiiig and mixing- 
plant, ctmtreie transfer ears, concrete 
Ccliole trucks or trains, power shovels, 
drag-lines, scraper ecpiijmient, jmsli trac¬ 


tors, dump trucks, spreading equipment 
on cndiankmeius, tollers, round cvcles 
in tunnel and shafts etc. 

2. I’rodutaion studies are often advisable 
for rock drill advante, jxnvcr shttvel or 
dragline loading (volumes raeasnred bv 
tross-scctions or compnted quantities, 
mimlter of truck loads elc.), Indraulic 
sluicing, blasting results etc., elc. 

3. Fltic:ienc:y (jf equipment slu.iuld lx- c.lieck- 
ed to determine if it i.s mecliiig manu¬ 
facturers rated capacities, or attomplish- 
ing the pnrptrse for wliicli it is jnovided. 
Observation should be made specilically 
with re.s[K-ct to punqt.s, crnsliets, aggre¬ 
gates, screens, rod mills, sand classiliers, 
conveyors etc. 

]1.<S.3 Accuinmnliilion of Pcrforiiianoe Dnia 

lire e.xtcnt of this activity will geneiallv 
depend upon the kind and complexity of w-tnk 
involved on a project and i.lie possilde useful¬ 
ness of data compiled as related to the expense 
involved in doing .so. It is, however, the res¬ 
ponsibility ol tiic engineer to at.tnmulaie, re¬ 
cord and preserve [Jerlcu niance dal a t hat will 
at.ciirately mca.snre the amount <4 work ac¬ 
compli,shed liy and cliit.iciuv of spccllic opera¬ 
tions of equipineiU. 

a, 

'Fhe .sonrtc of this data .sliall Ive the time 
cards, e([ui[)ment reports, held observations, 
sjiecial .studies etc,, on whicit the amount of 
work acctmiplislied i.s retorded ot developed. 
Clomjrletc c(.)t>peration with the work fotces 
must l)e maintained for its ellet tiveness. Foiii- 
ci.se and continuing records are to be main¬ 
tained for major operations fotining the Itasis 
for periodical r(‘])(.)ri,s to management at ail 
levels. More detaded repoits and summaries 
of performaiKc data shall Ite comjiilcd as 
necessary witli resjsect to spccii'ic e(|ui])meut 
etc., required for measuring cost that tain l.te 
irsed in the [sreparatim! of proisosals for future 
work. 

14.3.4 Clns.ufiailioiL of Conslrudion Cost Data 

4’bc P.W.l). Accounting svstem, as .idojrted 
by the Irrigation and Povvei' I’rojects, or oilier 
dejtartments vvliere methanised construction 
■work i.s involved, is very cumbersome. Hence, 
it becomes necessary for '■pecial accounting 



JiKimials to be coiiipikd and piiblislied by in- 
tlividual dc])artiiieiits/pr()ject.s wcie large scale 
use o[ coiislruction, plant and ec.jui])jiicjit is 
made. 'I’he Accounting Manual clearly spells 
out the heads in which tlie iiiipoitant elements 
of costs have to be sub divided for cost account- 
iug purposes, riie P.W.D. .Accounting (.axle 
and the project a(c:ountiug maiiiud can be suit- 
aidy coordinated in devolopiug desirable cost 
separations for estimating and cost aecounting 
purposes, budget control estimates can be 
made on tire resultant pattern of cost account¬ 
ing s).st€.iri so developed) so tliat these are in 
conformity with ihe standard practice instruc¬ 
tions that may be intt'odneed. The.se would 
set tile paitcni for co.st accounting and report¬ 
ing to be ibllowcd. 

llowcvet, the cnginect in tharge of ct[Liip' 
ment who shall be genetally hmiiliar with the 
requitemeuts of etpiipment, the plan of opera¬ 
tions etc. etc,, shall have to fo consulted for 
(inalising the accounting svstem for convenience 
of accounting and niaiiitcnancc ol: records. It 
this is prcrpeiiv' done, it will jnnvide the means 
of t'uniisliing a clear summary cd the infoi-- 
mation by the Acccumting Department foi- 
prompt reporting. 

It is to be iH.)ted that atbitrarv advance 
lun.ip-suu.i distribution of exjK:iidiline, which 
tend to minin.ii.se ac;connting ellorts but distort 
current cost accounts by oven' writing the cost 
of items not vet used in the works, is to be 
avoided. 

It is also important to mention that conside¬ 
ration be given to deterring of all or part of 
the expenditures entering into facilities whieli 
will serve future c.oiisiruction operations, d’he 
])Iant facilities wc)nhl fall under this general 
catcgoiy lor wliich special provisions are made. 

rhe exist records as kept, are intended to 
reilect actual costs for tlie pni'])ose.s of job con¬ 
trol and intnre estimating. 'I'here is to be no 
tirbitrary shifting of exists from itcitis showing 
excess ovi r cstiintitcd expenditute to itetirs 
sliowing cx}K'uditLire lesser tlnnt the estimated 
cost, if the olqective is to present apparent 
btiliincc with the control estiimitos. 

l'J. 8.0 liej)orlni(r Cf)sl and I’rumes.s Jufoiiiin- 
lion 

Reference tcv dettiilcd reports with regard to 
ptogtes.s and costs in relation to main ten at tec, 


experation, rcptiir and ovcriiaul of ccpiipnient, 
lias tilready been made in various (Chapters,— 
specially in Chapters 8 , 10 and fo. Such re¬ 
ports arc of chtily, weekly, or jiumtlily periods. 
Ihe primary purpose to he served by such 
reports is to accurately (oiivev tfu; cunent 
status of the jxerformance of tiie equqxment 
and of the jol) to the nianagement at all levels, 
so that it is in a position t(v dclemiine tlie 
ptobable atcas of existing job jneililems and 
take prompt remedial actions as necessary, 
.Snell reports are necessary also, to permit engi- 
neciing analysis of the plant and cqnqimcnt 
and job operations, as may be rcqniied to advise 
management on such matters, Tliese reports 
also make the record for reference for c.stimation 
of costs on future works of similar .nature. 

file responsibi] it) foi' such pi ogress report¬ 
ing and record compilation is that of the 
Plant Engineer or tlic Equipment .Manager. 
Preparation of the reports/records has to be a 
joint effort of the engineer and the cost ac- 
eounts cell ot the accounting organisation in 
order to set forth a true and accurate picture 
of the costs. Jo be of value, cost a.nd jnogress 
teports must be prepared and transmitted 
promptly. Daily report.s, where required, must 
lie available to the management tlie day 
following tile performing tlie work. Weekly 
.reports, where required, must be available be¬ 
fore the middle of the week following that 
during width the work was petformed. The 
inonthiy rejiori.s have general]) to await closing 
of the books after the conclusion of ihc month’s 
work to deteiininc costs as reixirdcd. .lint 
these should be ayailalilc in the nianagement 
not later than by Lath of tlie month following 
the do.se of tlie mouth being tepoii.cd. 

Distribution of rejiotts amongst vaiious 
ofliees will be atcording to the slanxlard practice 
instruction laid down bv' tho uflniinistration/ 
management, 

I4.8.(i Produdion Records 

Pjoduction retxirds sliall be kepi; for tlie 
major items (if equipment and plant used on 
the w’Dik to nieasute accomjilislnnent and effi- 
ciency for jnirposes of joli control and for esti¬ 
mating future work. Like ileins of etpiipnient 
might well be grouped for tliis purpose unless 
there is an occasion to cheek on speciiic opera¬ 
tors or supervisory persoimel. 
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M’lie choia^ of which pioduclion units to 
make the subject of separate production records 
rests with the management, hlowever, the 
Plant Engineer has to establisli at the outset— 
at tlie inception of the work, the information 
that trould be desired along these lines with 
due consideration to the future value of such 
record. 

'Eo l)C of any future value, production re- 
cords tnust he related to the time of use, such 
as tultic yards per year, tons per day. linear 
feet per hour elc. In addition, the conditions 
under tvhicli the production is accomplished 
sliould be clearly slated so that tins can be 
readily iinderslood for normal reference. 

It is normallv advisable to piepare produc¬ 
tion records for the folhnving units of equip¬ 
ment: .- 

1. Power sliovels and draglines. 

2. Dump trucks. 

?t. Scraper etpiipnient. 

4. lairge rock drills. 

а. Aggregate production plants. 

б. Concrete Iratching and mixing plant. 

7. Concrete placing cranes. 

8. Cable-ways. 

9. Pelt conveyors/loaders. 

10. T'ractors and bulldozers on production 
work or compaction work, 

11. Other items that have a major influence 
on the cost of the rvork. 

14.8.7 Job Cor}iph'lion Rcporls 

III rehn.iou to plant and equipment, it rvould 
also he necessarv lo include the loltowing items 
in the job completion reports; — 

1. Analysis of general plant. 

2. Rc]K)rt of specific plant. 

?). Ecpiipment C(.)sts report. 

4. Plant operations report. 

,a. Production records report. 

Such reports would help in evaluatiiig 
norms and gihd-lines for suhsecpicnt jobs to 
Ire nndertaken. 


14.8.8 Mdinleyuincc Malcridh Manaoctne.iiL 

Scheduling and ])lanning make two distinct 
functional divisions of management. For 
scheduling, resources provisioning is an im¬ 
portant clement for consideration. Planning 
for the material resources to the point of 
ensuring timely availability of inalerials on 
the job, is materials inaTiageincnt. 

Production working involving large scale use 
of cquipineiit ins'olves tonsnrn|)tion of material. 
Ecpiipment used on construction/production 
jobs ncccks raw materials, spare parts, consu- 
mablc.s, energy and labour. Except the labour 
Itart, the other requirements cover consuniahle 
items. ''Ehe cost of these iionsumptions is some¬ 
times as high as 80// of the ccist of the work 
done. It is, ihercfore, nccessaiv to organise 
proper control in the matter of pi'ovlsion and 
distribution of the nnUcrials. 

Materials nninagenient covers three distinct 
fnuctions, namely, (1) procuieinent, (2) inven¬ 
tory control, and (,‘5) distriluition, Eoi economy 
in production, it is necessary that minimnm 
investments are made in procurement of 
materials, the size of the inventorx ancl the 
arrangements of distribution at ihe consump¬ 
tion points. 

E'or an efficient process of procurement, 
forecast of rcc|uirements, market research, ex¬ 
pedition in proc;essing of eiKpiiries and recpiisi- 
tions, the procurement method ancl consunqr- 
tioii control tire the fenv important items for 
control in ectonomy. 

'Ehe foreca.st of recpiireincnts tmcl consump¬ 
tion control are closely related fimctions. 'Ehe 
consumption indicates the ].nittern for framing 
a forecast of maintcntmcc requirements based 
on past experience in respeett of such items as 
would tikso lie used in future irrespective of 
the age of the machine. 'Ehere tire certain 
items whidi are required in stages tis the age 
of the cepripment progiesses in use. In order 
to forecast the requircinonts of this class of 
maintenance ifenrs, anyone undcrltiking to do 
this work must clctirly nnclersttnid the jilant 
and equipment for which the lutilerials are 
required. 'Ehe machine ctin be clivided into 
,sy.stems/assemblies/components and parts. List¬ 
ing of such important ilcnns ctin he clone tvith 
reference to the spare ptnis catalogues telative 
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In and cqnip.nu;til and a ('tear analysis 

jnepaicd in i.ciiiis of time inteivals when in¬ 
dividual iienis would lx; required for the 
maohines - for iheir maintenance, repairs etc. 
Such analysis, prejtared initially for new ctp.iip- 
nient piovidcd on the works will be as correct 
as the judgement of the individual making it. 
However, in course of time, torrectious can he 
made; and these corretted slatemeiHs woidd 
■sertc to be the main gnitle for ,sid)sc(jnent or 
future assessment of re(|uiiements for similar 
or ideniical imuhiiu's that iiiay be added on 
the job. 

Inventory control also plays an important 
part in framing a coneet estimate (jf the fore¬ 
cast of re(piirem,‘;nts. .\ scieiitihc a|)proach in 
determining the limits for stocking the selected 
items of maintenance parts et?;., with due regard 
to the letid time in proeniement. The settle of 
consumption in the ptist or anticiptiled for the 
future would eiitiltle the minimum retjnire- 
meiils of maintenance supplies to be included 
in the foreetist of requirements. 

Distribution of the items leceived ttftcr pro- 
rnreinent lias also to he mcticulonsh planned 
inid (ontrolled. I he controlling atitliority :tt 
the users end shoidd not nnneces.sarilv crettte 
reserve of the maintenance ptirts, materials etc., 
considcritig all such items as insurance supplies. 
Classification of insurtinte items should be 
elearh done while identifying the pattern of 
eonsuniption lor rorcfcist of .rc(]uirement. Such 
insurance sujiplies must he held in central 
stock at one point tmd miuece.ssarv amassing 
of similar parts at dilfctciu locations or the 
jtoints of consumption sliotild not be allowed 
to occur. 

'I'lic degree of success that c;in be attained 
in maintenance miilerittls mantigcmcnt is greatly 
iidlneufed h\ initial metietdous ).)hmniTig as 
partly explained ttbove, and by the records 
developed progressively tibont the actual con- 
sum|ition of materials, snrplnses or deficits as 
;i result of peipeliial inventorv' verification and 
the cvitlnation of the inventory holding costs 
as a whole. Corrective actions, as may he nccessi- 
ttited l)y the <;x:nm'n;ition of suili records will 
lielp improve the [xisition progrcssivelv regard¬ 
ing excess stocks of individutd items or short 
supplies of jiatlieidar items (resulting from 
requirements Ix;ing itiore than the initial forc- 
ctists). Such items ctiii be clearly indentified 


and ariion ttiken eitlu;!; to dispose of the sur¬ 
pluses, il (he stocks art; exce.ssi\e or to reduce 
tlie sc;do of prtKtirement for the fuluie, while 
fr)r flic short-supply items make prosisions in 
the li.sts of fiitiiie forectists of leipiiremeiits. 

VVitli regard to nnirket rcsetiirh. and pro¬ 
cessing of tlic eiK|tiirie.s etc., there arc stan¬ 
dard practice instructions gencrtillv issued hv 
individual dcpartmeiils/autliorilies owing and 
opcniting the phmt and c(]nipnicnl. 'I’his is 
(he eommerrial aspect, whidi (oiikl be con¬ 
veniently attended to by a [xason rvho is com- 
])clcnt to liandlc such work. 

bcsidrvs the etonomy restdting fitriii precision 
in scaling of requiremeiits h\ virtue of consinn- 
ption eontr(.)l tnid in si/ing up the inventory of 
maintemiiict; mtileritils, ronsideration for cetr 
mrmy arises in relation to qutditv of the mtitcr- 
ials :dso. Otitilitv control lan he inlroducetl by 
a meticnlons detailing of s])eci(irai,ions of ma- 
lerittls—tcchnir til, mettilliirgit al, design tmd niea- 
snrement-wise, licfore the imitcriti! is jnor.nred. 
Alter rt.'ceipt of tin: materials, earefnl r.atcliing 
of the |)erformaiK:c of the materials in nse on 
plant ;ind e(]ui])ment ;md a study of the obser¬ 
vations recorded by tlic inspcetortite ;md ])re- 
v’entive maintemmee organisation, helps to col¬ 
lect any rlelicicncics in tlie iidtitd specifictition 
detailing for fiittne piot inement/.si.ipjilics to be 
of better slaiidards/qiialitv. 

V'arious alti ihiites of the material manage¬ 
ment as described ttbove, ctm he efiectively rea¬ 
lised in prat I ice onh' if a projicrlv qiialificd and 
experienced poison heads this deparnnent. He 
must he e;on\erstmt with the etptijmi'cni, and 
their mtiinlenttme rct|niren!ents tts wed tis with 
the (inancittl and commercitil asjiects of the 
Avork. A (I'itictii senior ofliter onlv will meet 
the retiuiremeiils of this dcpartmi'nt. He should 
also lie fully competent in preparing a realistic 
budget, 'f'he normal tendency to play sage bv 
exceeding till reasontihle limits of tet|uiienicnt 
and to Ifaviiig cull'nig aii/l siihsequcnlly Ihc 
yrxj)()iisibilily foy sl)o\la<ycs of e\(esstss to higher 
tmthoriiies is not the fight method. I’mdgelting 
has a very .slioidd ediu al iontil ellet t on tin\ de¬ 
partment, to think in tidvanre not onlv in lemis 
of money bur also in terms of leehnieal metins, 
intiteritd, sjiare ptnts, Itiliour. A restrielion to 
a limited timonnt ol! expenditmes within a 
budget will have ti heallli) effect on the (jntdily 
of rntniiteiitmce. Onh a snflicicnt niainlciitnice 



249 


will rcsull ill moving wiUiin Uic limits ot :'n eco¬ 
nomical budget. For this to be achieved, the 
managev or die head ol the department must 
know, somewhat-at Icasi, alioiU the structure 
ol: the dilTerent plants and ecpiipment, ihcir 
weak points, their wearing parts about the fore¬ 
seeable consumption about requirements of par¬ 
ticular items to judge the demand of the de¬ 
partments making requisitions for materials. 

A trpieal pattern of materials management 
organisation has been given in iVppendix 4.1. 

M.8.9 C.P.M. ApjAied l.o ConstnirJ.ioii, Oper 
tilioit if i'.qiiipnit'iit, [JUlisalion. 

File Critical I’aih Method (CPM) has licen 
actively used throughoui the world l)\ engiiiecrs 
in attempting to improve the planning and 
scheduling of construction programmes. This 
helps to introduce 'efficiency in construction 
operations and in equijmicnt ulilisation. 

CPM divides die management functions into 
two tlistiiK:t phases: planning and schednling. 
Planning is deliired as “the ck'ciding of what 
should lie done’ and Scheduling is defined as 
die “determining of wlicn operaiion.s should be 
done’’. Both are in ter-related and have to be 
integrated for the pmpose (4' CP\f studies re¬ 
lative to nnv operations/iirogranunes e(c. Fun- 
etionallv, wlioevcr, du; deciding of the opera¬ 
tions to the done amounts to preparation of a 
detailed cliari giving description of the opera¬ 
tions and indicating dependcncie.s or inter-re¬ 
lation among these operations, 'llie tf'eciding of 
when operations are to he performed cctnsists 
of tiie calculations regarding working time dur¬ 
ation of eadi operation and of the earliest start 
time, latest start time, lime of finish ot opera¬ 
tions of ivorking-time scliedulcs tor individual 
operations and for- the total operation of com¬ 
pleting the work as a wliole. 'I’hese calcula¬ 
tions, which relate to time onlv are generally 
referred to as ‘Time only CPM’. 

Jn his Artide on the snirject: “Critical Path 
Method applied to efficient c:on.struction opera¬ 
tions and equipment utilisation’'. Prof. I,.R. 
Schalfer, Universitc of Illionis, U.S.A. (read 
at the rmcrnational Road Federation Seminar 
in Chicago in J'ehniarv, IflIiP). has said, “only 
because of these calcuhuions is it necessary to 
separate planning from scheduling in CPM; con- 
vcfseh, in techniques nol: dependent cm this 
37--‘2. CW & rc/ND/7.J 


Staged calculation procedure, the planning does 
not have to be separated from scheduling.” 

To clearly evaluate the level of application 
of the “time onlv CPM”, it is also necessary 
to calculate the resources required to perform 
each operation in the working-time duration 
on the operation. F'or this evaluation to be eff¬ 
ective, it is generally nece.ssary to calculate the 
total amount ot each resources rcc[uircd on each 
day ot the project. .As a deriving from such 
calculations, one can define the acteptable 
maxinnim total for each resource for stages of 
project duration. This in turn, helps in cal¬ 
culating the eailicst start time schedede, and 
project completir.)!) time resulting from main¬ 
taining acccpialde maximvnns for resouices. 
However, in practice, the resources flow may not 
he sinoctth. .Accordingly, tlie time schedules 
as determined by ‘“'Fime only (iPM” would 
have to Ire r'eadjusted. Tliis would involve the 
Programme Isvaiuation Review Fecbniqne 
(commonly known as PERT). Ifcnce, for the 
CfPM to Ire an effective tool for the management 
for controlling operational aspect of program¬ 
mes of construction and equipment utilisation, 
the scheduling exercise has jicccssarily to take 
into consideration tlic resources How also. This 
is termed as “CPM-with Resources.” 

In llie words ot Prof. Schaffer, “CiPA'I can 
he applied without calculation to foster effici¬ 
ency in the planning of operations (Time only 
CPM), hut only with calculation to frister effi¬ 
ciency in sclieduling of operation (CPM-with- 
Re.sourccs). fn tlie attempt to prepare a plan 
and schedule of construction operations such 
that cfficicncv in equipment utilisation is achi¬ 
eved, the calculation procedures affiliate with 
hotii of these classes of CPM have been in- 
V'okcd. Wfi.cn tlie maximal spanning tree cal¬ 
culation of jrlanning in time only CPM is in¬ 
voked, the equipment utilisation problem sol¬ 
ved can he called “constrained icsource pro- 
I)lem”; when the calculation for scheduled al¬ 
terations in CPM-tvith-Rcsources are invoked, 
the equipment utilisation problem solved is 
called Resource Levelling.’’ 

"Because c(jui])rnem utilisation required the 
treatment of the para-meter of the icssourcc/ 
operation, it follows that equipment ntili.sa- 
tion must be an exercise in CPM with resources.” 



Subject to meticulous planning for icsources 
provisioning, the CPM can be used as a very 
elfective aid in planning and scheduling of pro¬ 
grammes ol tvork for ultimate efliciency in uti¬ 
lisation of equipment. 

Extension of application of the CPM is made 
even to the work of programming, planning 
and scheduling of repair and overhaul of equip¬ 
ment, Here again, the constrained resources do 
come to play a very vital role in making the 
programme successful or in upsetting it if .spare 
parts and materials requited for repair and over- 
hanl of the equipment are not readily avail¬ 
able. 

Subject to scientific inventory control, method 
being adopted in respect of spare parts and a 
well organised maintenance materials mtinage- 
mcttl. section operating CPM can be used for 
effective in-auagemeut of equijtinent utilisation. 

Advantage of ClbM tecfiiiicpic, for planning 
of work, can broadlv be regarded as: 

(1) it provides a realistic integrated approach 
to planning and reduced guess work; 

(2) it; provides a pictorial representation of 
every item showing all its rclationsliip 
with all other items; 

(3) it highlights the significance of iridividnal 
items so that localised decisions can be 
made; 

(1) it facilitates cpiick restreamlining to meet 
changing or unpredictable conditions; 

(5) it gives -warning of possible tioublc spots; 

(G) it will provide rednetion in cost and/or 
time to complete the -work. 

In order to keeji pace with tlie contemporary 
thinking and practice in the field of management 
of construction work/equipment utilisation, it 
may be necessary to develop steps for CPM ap¬ 
plication relative to highly mechanised opera¬ 
tions in various fields. Necessary assistance in 
this regard could be sought for from the Insti¬ 
tutes of Maiingcmeiit in India. The integar pro¬ 
gramming formulation for ‘CPM not work with 
resources scheduled,’ lias also to be done with 
the assistance of the Instilntcs of Management. 
This may be taken up as an item of research 


by the CW&PC with, one of the Instilutes in 
India. Some senior officers could be trained in 
this field on an armual basis. 

14.8.10 Work hnprovernent mclhods 

Although many organisations use the over¬ 
all job planning techniques, few take the neces¬ 
sary steps to organise and plan the work meti¬ 
culously to the lotvest minute detail. It is often 
assumed or presumed that the person wlio has 
been chosen to organise and run operation or 
activity will obtain tlic most elficiciil use of 
men, material and ccpiipmcnt. I’his type of 
management control often leads to increased 
cost, because some .Supervisors may have ex¬ 
cellent organising capabilities wliilc the olhers 
may not. Nfost of the time the supervisory 
personnel just think of getting the job done, 
not necessarily with the planning and instrnc- 
tions ncc.essarv for getting it tlone al the lowest 
cost. In the lower cadre at the foreman level 
ihc pojndar concept of “Kingdom building’’ 
exists and a workman in (he group under a foic- 
mau often wor.ship the latter as an idol. To 
correct this problem and to realise the most 
from the production tools it is necessary that tlie 
management carry its efforts down to the lowest 
level. This could fie acliievcd by directing all en¬ 
ergies into ;i framework that will bring the most 
benefit to the job at hand. By this process the 
directive efforts would have to he properly 
guided in set directions so that they don’t lead 
to divergent directions. 

To achieve this objective successfully -what is 
nece.ssary is to evaluate the effectiveness of the 
methods etnjiloyed to do the work. This will 
involve a detailed study of phases of an opera¬ 
tion and making a written plan of the same. 
The methods to do the particular operation 
tvill then be clearly laid down with due regard 
to the normal considerations involved in such 
planning vi/,. least cost, least time or uiaximuni 
utilisation of existing facilities and equipment. 
Most often such pre-planning with regard to 
methods or operations is done liased on ex¬ 
perience gained relative to such operations on 
the job in the ]iast. 

No doubt standard methods have tlie advant¬ 
age of familiarity and practice on the part of 
those engaged on operation of equipment etc, 
and in the process lower costs and fast exeett- 
tion of work is achieved. Flowevcr, in practice. 



tiicrc could be some belter w;i)' of doing a 
paiticular operation so that the execution is 
still faster and the costs arc still lesser compared 
to the staiiclard method. Dcvelopinent of a 
new method would ijivolve: — 

1. Record the job as it is being done, by 
observations, stop-watcli study or any 
other visual aids, if necessary, 

2. Analyse every details of ihe present me¬ 
thod using the recorded observations and 
data b\ the process of flow process cJiarts, 
motions studies etc. etc. 

■!. Devise new methods, raising the ques¬ 
tions ‘'Why, what, -where, when, who and 
how?" liokling discussions tvith all the 
senior persons assigned the rcsponsibilty 
of the particular operational activity; and 
exchanging ideas with all tiic jrersons in 
managerial positions; and 

1. Implement the Ijctter method. 

While the function of rec<n:ding the obser¬ 
vations may not have to be explained in de¬ 
tails, with regard to methods analysis techni¬ 
ques it is i.iccessar\- that every a.spect of the task 
under study must be questioned and defined 
the purpose of the job and of each phases or 
element of it, the job lay-out, each piece of equqr- 
ment, each man and what he does. Failure to 
start from the outside and work into the details 
can oi'tcii shadow tlie glaring results that we 
ma)' he looking for. As tlie focus narrows on 
smaller segments the task as a whole can be 
lietter evaluated. 

In relation to equipment the six cjuestions 
given under item 11 above have alrettdy been 
dealt witli tliongh iji an indirect manner. The 
refeience to delay factors ■ which result in sub¬ 
stantial loss of production time covers these 
aspects. .Such delays increase the cycle time of 
tlie operation; and nio.st of tire work with con¬ 
struction plant and equipment being of a na¬ 
ture of repetitive cycle; lends itself to time and 
metliod studies W'itii the objective of availing of 
benefits of any conective actiotis may entail 
througli successive cycles. ft is the highly 
icpetilivc nature of assuming construction 
operations that make them susceptible to the 
formah'sed teciuiique of analysis. 

Carefully analysed systems arc both a method 
of recoicling and a means of communication. 


I'hey are useful tools for analysing methods 
currently being employed and for develpoing 
new' ones. Such a formal metliod of analysis 
is the best tool for lielping to gather and sort 
out facts and to record the facts in a maimer 
that is readily understandable. Simultaneously, 
it helps to determine tlie inefficient or wasteful 
processes or jnocedures involved in particular 
operational activities. 

It is unfottunate that most of tlie users of 
equipment, in tlie process of living with the 
job, are oblivous of the need for improvement 
or for introduction of work improvement meth¬ 
ods. Certain standard practices as laid down over 
a period of time are tlie best guide for most of 
the directional acLiviLics. Even the cost records 
and production records, as created, .serve the 
mere purpose of atcouiuing and not for analyti¬ 
cal study. Tlie effectiveness or otherwise of all 
the maintcuance operations as carried out by 
tlie Maintenance Engg. Organisatioirs is seldom 
evaluated. 

In order tliat the leal {luipose of economy 
ill operation is served h) the management it is 
considered necessaiw tiiat in every Sector where 
large scale of use of construetion plant and 
equipment is made, tlie Central Co-ordinating 
OrganLsations should 'enlist the services of a 
Plant and EqiupmciU Adviser. Tile principal 
function of tJie plant and Equipment Adviser 
would iic to analyse completeli' tlic entire pro¬ 
cess of equipment management and control 
commencing from selection of equipment to the 
point of discard of eqnipiueiit at tlie end of its 
economic life. 

14.8.1 ] Co-()idinalion 

Ill what has so far lieen dealt wiiJi in icspect 
of management of equipment (j|)ciation and 
utilisation, only sudi works Inive been Uikcn 
into account wliere Ure equipment operation 
activities are centralised in resiricted or con¬ 
tained areas. However, tliere are lertaiu situ¬ 
ations ill wiiicii tlie ecpiipment s|ircad is over 
W'ide expanse of areas with few' pieces of mach¬ 
ines scattered over a number of works in 10 to 
12 districts of a State, In .sucli cases, there is 
need for central co-ordination on part of the 
officers managing a Central Mechanical Organi¬ 
sation, Idle functions of such an oiganisation 
liavc been dealt witli in Cliapter 12. 
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A very large propoitlon ol' the equipment iu 
use ill ihe country being of imporieti origin, 
the work of niaiiagemeiit of equipment opera¬ 
tions involves contact and co-or;linaliou with 
certain Departments of Central Government 
who formulate rules, policies and procedures, 
for import of equipment and spare parts etc, 
The extent to which such coordination is 
calk'd lor to be done has been ticariy explained 
in Chapter 6. 

for purposes ol improvement in methods of 
management of equipment operations etc., it is 
also iiec'essaiy that there should Ire a means of 
communieation amongst users of similar items 
of e([uipmen.t in different sectors/industries. 
Similarly, the users of such ecpiipniem should be 
eollectivcly alile to tackle eoimnon problems 
whether relating to technical areas or to rules, 
procedures and policies, tlirough a common 
agency. A suggestion in this regard has already 
been made pioiiioting the idea of establishment 
of a Standing (iommittce on Ihpiipment plann¬ 
ing. 'I his has been dealt with in Chapter G. 
A suggestion has also been made in that chapter 
about establishment of a Co-oidinaiioii Cell 
ill the CW&PC and details of the items of work 
to be done by the Cell have also been dehued. 

14.8.12. Inceiilive Schemes 

Yet another aspect for introducing improve¬ 
ment in ojieration and utilisation of ctpiip- 
ment and consctiucntly the efficiency of the 
management is the introductions of methods of 
incentive for the craftsmen and operating per¬ 
sonnel as well as on part of tfie supervisory 
staff supervising these activities. Details of such 
incentive methods as were introduced by differ¬ 
ent equipment users on different jobs have l>ccn 
examined liv the Conimittce. The details of the 
latest ineenlive scheme as introduced by the 
Mula Project in Maharashtra iState are given 
in Appendix Tl.‘5. 

Though no conclusive tliinking could be de¬ 
veloped bv the Committee iu this behalf, in 
view of the div'crsity in ilie patterns of incen¬ 
tive methods introduced from time to lime in 
the past on diffiereiit projects, the Committee 
feel that tins mattet may make a .sulijcict for 
discussion in a Seminar, alter linalising pfeli- 
minary details in that regard in the Co-ordina¬ 
tion Cell of the CW&PC. Ihe Conmiiltec 


eonkl not go fuithcf into this because of the 
vx'ry heavy agctida before tlieiii b\' way of terms 
of reference. 

kl.H.k-i Socidl .Benefils 

for the mauagcmeijt to control apjnopriai.ely 
all the activitii^s ineidental to opeiation, main¬ 
tenance and overhaul of etptipment so that 
optimum utili.sati{)n thereof can be trisure'd, it 
is only necessary that tlie personnel directly 
engaged on tlie.se ;u:ti\ities have a .sense of 
pcr.sonal .sceuvitv. This infuses in them a feel¬ 
ing of social well being. The managenient has 
thcrehtre to take eoneretc ineastnes in this direc¬ 
tion. 'lhc.se are briellv as follows. 

'I'he workmen should have the sense of be¬ 
longing to an organisation. riiey must be as¬ 
sured on coiitimiilv iu their service. The fear 
of being thrown out of .service on completion 
ol a particular item of tvoik on which the 
equipment is used, should not loom large in 
their minds, for this lo happen, proper plann¬ 
ing is neees.sarv on the part of the management 
to make advance plans for cmplovnient of the 
workmen on alternalivt: jobs on couqdetion of 
a job. .Such conditions of stability in service, 
if created, would go a loiig war for ihe workmen 
to identifv themselves with the work better. 

'i'ht' workmen also genciallv consider the 
benelits they derive from service specially when 
the job being done In iliem involves hazards 
to life. General lusuranec against accidents 
of life would lie one way to give an incentive 
lo the workmen to lie fairbful lo the employer,s 
and the managemeni. Even ihough Workmen’s 
Compensation Act does provide for some Irene- 
lits of rhis kind, according to coni.enqrorary 
thinking the policy for geiKU'al insurance of 
workmen ma\ Ik: adopted on ;dl jobs involving 
use of conslrm tion plant and eqiiijsmcnt. 

J’rovision of enteiiainineiu faeilities also 
helps the management to keep ilie w(.)ikmcn iu 
peace. I’rovi.sion of projeelors for sdcening 
hlms and tlocumentaiies would make an item 
to be included in au\ plan. 

Such projectors w(.)uld he also useful for 
.scrccuiiig sojiie technical doeujneniary lihus for 
training purposes. 
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14.9 Role of Various Organisations in Athiev- 
iiig Efiideiuy in Managenuait of Equip- 
incjit 

1 1.9.1 Tile Role of Manufacfnrers of T.quip- 
ineiil l.mjjpliers of !•'(] uipnient in As¬ 
sisting Proper Management: of Opera¬ 
tion and Utilisation 

The inaiiufactnrers/suppliers of ccpiipment 
also play a very important role in elfidcnt ma¬ 
nagement of operation and utilisation of ccpiip' 
ntent. Souk: important aspeets lelating to pnr- 
diase of sptire pairs cte., have bt:cn dealt with 
in Cha[)t'er 4. Howc\er, from staiul point of 
convenienee of control in operations and effid- 
emt utilisation of equipment, a broad (mllino of 
the t)pe of assistance, the inaiiiifacture/sup- 
pliers of equipment can render to the equip¬ 
ment managers, is given below: — 

14.9.1.1 Research and Development 

The reseairh and development .sections at¬ 
tached to the manulactuiing ojganisations 
should make continuous advances on the tedr- 
nologital front and should lead llic manufac¬ 
turers to considei introduction tif newer models 
hy incoiftorating improvements over the previ- 
ou.s modeds so fliat tliese machines art more 
productive and less expensive on maintenance 
cost. Even the technical faults noticed and re¬ 
ported by the vru ious users of etpiipment should 
be attended to properly and remedial measures 
taken in projter time, bv causing the improve- 
ments/modifications bcit'er introduced in the 
sidi.sctpieiit production of mathine.s. 

H.9.1.2 (hialily Control 

f)u;ilit\ control on manufacture of equipment 
should lie rigidlv estaltlished. .Most of the de¬ 
fects noticed in the etpiipment arc aitributable 
to improper tpialitv control on the manufac¬ 
ture of parts tint! components, specially in res¬ 
pect of such conqionents and parts as are maim- 
lactLired fiy tlie ancillary industries and sup¬ 
plied to the original equipment manufacturers. 

1 he quality control organisation should take 
necessary at tion in laving down standards and 
tolerances for manufacture of • these parts by 
lurnishing d'etailetl wtnking drawings and .speci- 
ficatitms of materials to be used so as to make 
the etpiipment [terform belter. 


14.9.1.3 After-sale-servicc 

The service organisatitms of the equipment 
manufacturers shtmld Ite pioperb lieveloped so 
that they can.keep close liaisttn with the users 
of equipment and stnl tint their problems with 
respect to the operation and utilisation of 
equipment. Ehey shotdd plat a very irnport- 
:uit role in analysing tlm ctiuse of low utilisa¬ 
tion and reettmmend remedial measures neces¬ 
sary ttj 1)0 taken either b\ the users in properly 
utilising the machines or by the manufacturers 
for proper improvement on the proflucis. riresc 
service organisations should have in their em¬ 
ployment competent service hands who can ana¬ 
lyse the defects of the etpiipment through in,s- 
peciion and advise the users to take remedial 
measures on the basis of their analysis. 

Another iniporlani as])ect of afler-thesale- 
■service is the supply tif .spare parts to the equip- 
meni users as and vvlien the requirements of 
the users arise. The equipment manufacturers/ 
dealers sliould slock siifliticnt tpiantitv of spare 
parts .so a.s to meet the requirements of the 
users in time, riiey should not recommend bulk 
purchases of spare parts on ‘'long-time buy 
basis” which would burden the users with big 
limincial liability. For ihis ])urpose the dealers 
should Sloth the .spare parts at Zonal/ Regional 
stores (in the art;a where the population of the 
equipment is substantial) so that timelv avail¬ 
ability of spare parts t:ould ire assured. They 
should ;dso establish ihe scale of consumplioii of 
sjrare parts ;ind anticipate the future demands 
of tlie ii.sers tsilh rcsjrett to their equipment 
ill advance for keeping .such items (;f spare parts 
in their stock. 

14.9.1.4 Teehnira! Piihlicaiions —pm/v caUi- 
logii.es, service huUetvns, .shop nianu- 
al.s, inainlerunue chart.s etc. 

It should be obligatory on the: part of tire 
equipment mamifactiirers/dcalers to keep their 
users updated with letliuieal informatiou on 
developments in the inacliines, <h,angcd seivice 
and repair instructions, etc., Ity piihlishing ser¬ 
vice hullctins, sliop-maimals, imiintenance 
charts etc. so that the nsets are fuliv benefiUed 
thereby. 

Ehese are the basic essential needs -if the 
management of operation and milisaiion of 
equipment, has to be ellicicinlv and ellectively 
achieved. 
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14.9.2 Role of Stales 

'I’lu; Ccntr;il iVIechaiiical Organisations in 
eadi Stato should Ik; established in a lulll'cdged 
iiituincr to execute tlic lollowiug functions: — 

(a) lor preparation of annual plans for dis- 
tributit)n/alloeation of available equip¬ 
ment to works according to hxed priori- 
tie.s. 

(b) for centralising procureaicnt of equip¬ 
ment so that rninirauni investment is 
made in purdiase of new eqnipmcnt, 
while timely disposal of surplus et^uip- 
ment is made on works concurrently in 
progress/under execution. 

(c) for making suitable arrangements to pro¬ 
vide suitable and adequate facilities for 
maitttenancc. repair and overhaul of 
equipment which is emplosed on jobs of 
smalt duration or where the tijuipmeiit 
spread is w ide. 

(d) to organise and enforce inventory control 
spare parts so that adequate slocks are 
created with minimitm investment. 

(e) to formulate a sotind equipment replace¬ 
ment policy bast'd on proper evaluation 
of equipment ec.onotnics rehitivc to parti 
CLihtr makes and models of machines. 

(f) to compile relevant tcehiiicttl data and 
tretitc proper recortls of iefetcucc relat¬ 
ing to, performance of vttrions mticliines 
of dilferent makes and categories, norms 
of pntdnction theicfore, related to speci¬ 
fied job r:onditions, maintenance and re¬ 
pair costs, depreciation accounts etc. etc. 

(g) to arraiige tor disposal of unserviceable 
ctitiipmeiit or rehabilitation of absolute 
surplus items of etpiipmetit and spare 
parts, througli elfeetive co-ordination and 
liaison with other users of equipjiient 
in different States/Sectors. 

] 1.9.3 Role of users of equipment 

]. Meticidous planning of equipment Opera¬ 
tion after making ajtpropriate .selection based 
on et:onomy studies of dilferent alternatives 
for combinations of ec[uipment telative to well 
defined job conditions, quantities of work and 
tiijje sfhcdides. agency of work whether depait- 
meiital or contraclm's etc. etc. 


2. Creating an tcpiipmcnt Oiganisation based 
on principles of specialisation, delegation of 
authority commensurate with latest ttchnolo- 
gical developments, ojterative research or deve¬ 
lopment and method studies etc. etc. 

3. Rigid observation and enforcement of 
principles of rreventive Maintenatice through 
proper and adequate carctakiug of equipment 
and record keeping. 

4. Organising unit teplaceincnt of compon¬ 
ents for ex])edition and economy in repair work. 

■). Planning utilisation of equipment on the 
job on long term basis to avoid its idle time 
(for want of work). 

(). Training. 

7. Creating/establishing suitable Materials 
management organisations for efficiency in pro¬ 
curement and enforeement of inventory control. 

8. Watching t«:hnical performance of equip¬ 
ment and costs of operation, maintenance and 
repairs so as to clearly determine the leasons for 
inereasc in cost if any and relative tiiesc to im- 
prov'cmciits/measures of control called for in 
the technical areas. 

11.10 Computors—A Controlling Aid for eco¬ 
nomy in Use of Ec|iiipment 

Electronic loinputors arc becoming dynamic 
‘ todl.s in design planning and management of 
coiistruction/pi'odnction jobs. These help iin- 
meirsely in integralion of engineering and liscal 
data and in. sinqffifying the process of linding 
specific information pertinent to partictilar pro¬ 
blems. 

'f’lie problem coimuoii to all users of eletro- 
iiie computors has been the largo miniber of in¬ 
dependent progr,mimes ancl systems of program¬ 
mes required to complete a project or rinming 
an industi) involving extensive use of 'eqnij)- 
ineiit for production, llecausc the programmes 
are independent, the source clata mirst be input 
for each programme although it may be the out¬ 
put from some previotis progi amine. Fur¬ 
ther integration has to be developed 
of the total ciigincering system whicli is 
delined to jneseiit the key data from each task 
performed in the related jobs rcHecling clearly 
planing, design, eonstriuition and maintenance 
of a facility. Existing progiammes keep getting 
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modified or tlicse ate wriil'cn to cottCoim to this 
system; and the y^rograrnmes necessary to link 
these existing programmes together arc also to 
be written. 

Ill relation to equijiment, programmes and 
tasks to be performed would include selection 
of ccjviiymient jrroduction, maintenancte and re- 
jrair, warehouse stock and inventory control, 
salary and labour distribution, cquiyrment own¬ 
ership and oyrerating costs and their distribution, 
availability, ntilisation and operational effici¬ 
ency of plant and machinery, integration of data 
for economic: life of cepripment etc., etc. Quan¬ 
tities and costs would be further integrated. 
'I’lie.sc would clearly illustrate the comyrlexity 
of data/information rvliich has to find eompati- 
bilitv ill use of comymtors. 

7’lie f:om]mlor approacli is new' and relatively 
imtiicd. .More exyrericnce is needed in the 
practical ajrjdicatioii of the new approach since 
this entails econoinc- in tinre and costs in solv¬ 
ing the comydex yirolilems relative to construc¬ 
tion e(|tnymieiit. In one of the studies made at the 
Stanford University, U.S.A., it has been revealed 
that ccmiymLor time is worth about U.S. dollers 
ten only while two years of tee:hnieian’s time 
recytiired for cairying out a yrarticular exercise 
to arrive at a proper result would cost US $ 
18000. 'Fhe ynoblem in question related to 
equipment replacement policy (equipment of a 
yiartictilar category in relation to a syrecified 
item of work). 

I'here is a paucity of knowledge in the area 
of construction equiymient yiolicy. More rese¬ 
arch is needed to give the otvner a better op¬ 
portunity to maximise his profits. With more 
soydiisticated tcelinology becoming available to 
develop a policy, it will take a lot of apyrlicd 
research to put these new ideas into effect. It 
will, therefore, be irccessarv to train some of 
the Engineers in every sector, u-siiig construc¬ 
tion yrlant and equipment, in the science of 
tomputatioi! of basic elements and variables 
which should be integrated to develop equa¬ 
tions for processing these through the electronic 
data yaroccssing machines/comymtors. Assistance 
in this regard can be sought from Indian Insti¬ 
tutes of Management. A few young Engineers 
could as well he deyjuted for training abroad 
in this science. 'The Department of Civil Engi¬ 
neering, Stanford University, U.S.A. have done 


a lot of lescarch in this partieular field, A 
number of yrayrers published by Professor James 
Douglas on the subject of Economic Replace¬ 
ment of Equipment, obsolescence, ynoductlon 
by construction equiymient t;tc., etc., make a very 
irseful study of the science behind tiie subjects 
and the controlling aids that can he gainfully 
used for rapid solution to certain jirohlems. 

14.11 Views of eminent Indian Engineers on 
Pattern of Organisation and Management 
of Construetion Plant and Equipment 

'The Members of the (.kimmittee have also 
availed themselves of tlie views of some of the 
eminent Indian Engincer.s, who retired as heads 
of engineering organisations, or are in toyr level 
management yrosts. They wx-rc kind enough to 
favour the Committee witli theit views in tvrit- 
ing. 'riie following are the extracts from the 
communications rec eived from them ; — 


Tor yrroper maintenance of heavy Plants and 
machincrv, control of spare yiarts and dispo.sal 
of machinery and spare yiarts, it is considered 
neeessarv that except for major and some speci¬ 
al jnojccLs, .special units should be set uyt in 
each State. These units should plan for require¬ 
ments and preyxirc syiccificatious of plants and 
machinery required, kecyr history of ’ivorking 
and overhauling of each machine, plan for pur 
chase of .syrare parts requited for overhaul and 
field rcyrair.s, kecyi inventory of all syrare parts 
in the unit, look after storage of equipment 
after completion of work at a yrrftjcet, look after 
overhaul of the equiytment, take action for the 
tran.sfcr and trarisyrort of equipment from one 
project to Olliers and look after disposal and 
rehabilitation of siirytlns 'ccyiiiynncnt etc., etc, 

The.se units shordd look after the heavy con¬ 
struction yalants and machincrv onlv and not 
small items like pumping .sets etc. 

AH yrrojects w'heic the value of the equiymient 
is over 2 or " crores of rupees should he ticated 
as units but these may work under the control 
of project authorilies i.c., there will he a no. of 
units in a State. Each of the unit should be 
under the control of a Superintending Engineer. 


1 Shri M. R. C.liopm, ex-Chainnan, 0WL~’PCp 
Fire-Cli/tne/’llor, Rnorkee tlnwersity 
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Ovci iiJ] cdiu i ol of I lit \ai iou.s units in a 
State rnav vest with one or more Cihiel' Kngi- 
neei's, (iepending upon the nunibev of units in 
a State. 

2 Shri A, <.. K. MiriH, Cliainnan and Mana 
giwg' Dirc('l()i, IValer o' Foamy Consul lancy 
Scraiccs (India) IJd. 

I’lierc .siiould be a Central Mechanital Pool 
in eadi State. Unl'orinnatelv in ihe decade end¬ 
ing 1970 in some of the States, some regional 
thinking intruded and the Central Meehanieal 
Unit betaine less and less elleei.ive in irnplemett- 
ting- the objectives for which it was creatcxl. 

1 he proji:< t Met hanical Knginecr must be 
iiK'haige of the (Ict’f and hc! must work in close 
liaison wiih the project Engineer. P,oth must 
undeistand and ajtpreciaie each otlier’s position 
and subordinate their personalities to the com¬ 
mon good i.e., lor jieiformance on the project. 
Site Workshops cannot lx,' just servicing in na- 
tuie. but also be capable of handling' certain 
seasonal overhauling and repairs becait.se of eoii- 
sideralion of time and cosi evolved in getting 
these operations done at the Central Workshop.v 

flbtaining the spares needed in time eaiiiiot 
be solved bv over-stocking .spares. 'Ehis can only 
be adneved by allowing 'e:ich State a small 
blanket foreign exchange sanction conimciisn- 
rate with the c:ost of Plant in use and clearance 
cjf unlifted spares over 10 rears. 

.> Id. Ct/i. A, I.ootnba, vaiiyad I'/noi'nr.CY- 
in ChuA F-in-C’.s Brandi, Army Hmdrpiar- 
Irrs, and (irrsciilly. Chairman, Board of 
Dirmiois of M is. B. .F. M. L. 

(i) Inirgidtc’d ajiprnadi. 

Use of Plant and Machinery cannot be con¬ 
sidered in i.solation. It sfumkl be considered 
as an integral jiart of the project and its vari¬ 
ous aspects sfionid taken into account from the 
planning stage of a project to its completion. 

(ii) Srledion, 

When an eipiipment is selected, it should be 
tried under local conditions and suittihility esla- 
blislied. Standardisation of equipment is cs.sen- 
fial to reduce the varieties. 


(iii) Control, 

Plant and Maehincty should lie under the 
Chief P.xccutivcs on tfie grounds i.c., Stipcriu- 
tending Eaigineer, or KxeentiM: Engineer. 
Chief Mechanical Engineer is needed at the 
central Heaikpiarter to coordinate all the tech¬ 
nical aspcits. 

(iv) Frin’isioninrr of spares. 

We should aim at getting initiallv at lea.st one 
year'.s inaintenanee spares in the case of indi¬ 
genous equipnicnt and two years maintenance 
and one yeai’s overhaul spares In the case of 
imported eipiipment. Provisioning procedure 
should ensure that ai no stage siirphrscs or deh- 
cieiieies occur. 

(v) Trainingi 

It is impeiative that the operators ami techni¬ 
cians handling tlu; eqnipmeiu and Engineers 
in-charge also get suitalile training. 

(vi) lirjIIIpnient aiiaHsis. 

A periodic appraisal of the over all [lerfor- 
maiice ot the machines should be (arried out 
objec:tivcs for the perforaiancc of the plants 
should lx; laid down and reviewed occasionally 
to .sec if tlicse objectives are achieved. A plant 
iritclligeiiee cell mav he established, 

i Ulrri K. .S'. R. Chari, Chief Tedinkal Ad 
vi.sor, Ministry oj Mines and Metals, Cov- 
ernnienl oj India. 

De\elo]smem of indigenous iiKmufacturing 
capacity is the onl)' wa) to bridge the tremen¬ 
dous gap between tlie availability and demand 
for equipment. 

Coirsumption of spare parts for etirth-moving 
operations is considerably high and it is for 
this reason' tliat adequate provisioning of sjiare 
jiart.s is important. 

Cxicatei emphasis shonkl Ire laid oti previai- 
tive niaiiitenaiice and for this proper training 
ol opeiatois and maintenance crew is import¬ 
ant. 

.7 .S/ir/ MoH Ram, Consultant, Ministry of 
Irrigalion and Power, CovernmenI of 
India. 

When any large project requiring prociirc- 
meiit ot a large amoimt of madiinciy is taken 
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up, it is necessary to draw carefully list of the 
equipment to be procured. This should be 
done by the project authorities in close consul¬ 
tation with a senior mechanical engineer who 
should preferably be the person to be put in 
charge of the mechanical part of tlie project. 
No attempt should be made to economise on 
the workshop tools at the cost of efSciency 
Where work is spread out mobile workshops 
may be arranged to avoid haulage of the units 
to central workshop. 

Where more than one number of any ma¬ 
chine is reejuired, all the units procured should 
be of the same make. This will also reduce 
the inventory of spares. 

It is preferable to write off a few unused 
spares at the end of a machine’s life than to 
have an expensive unit put out of commission 
for want of a part costing few dollers. 

Tlie time of receipt of the various items 
should receive special attention so that a unit 
of the machines may not be idle for want of 
some categrny of machine. The opinion of a 
senior mechanical Engineer at the planning stage 
should, therefore, not be lightly disregarded if 
he is to be held responsible for the performance 
of the equipment, 

A central cell headed by a Mechanical En¬ 
gineer is desirable only if a number of projects 
are in progress in a State and frequent trans¬ 
fer of equipment from one project to the others 
are likely. 

To be effective, the central agency attached 
to C.W.&P.C. should be headed by an officer of 
the rank of Chief Engineer, who should deal 
directly with the agency at State headquarters 
where is exists or with the project authority in 
other cases. 

It should not be necessary for the C.W.&P.C. 
to send all foreign exchange applications receiv¬ 
ed from the projects to the Finance Ministry 
through the Ministry of I&P. This process is 
time consuming and should be unnecessary if 
the central Agency in C.W.&P.C. is staffed with 
mechanical engineers of adequate experience 
and status. 

6 Shri A. K. Char, Consulting Engineer. 

The persons incharge of the project should 
be given the authority commensurate with the 
responsibility. There should be no divided 
responsibility. 


'Fhe maintenance and operation of equip¬ 
ment should not be left to any subordinate 
agency. 

Irrespective of to which discriptive the pro¬ 
ject Manager belonged to, as it is Ids ultimate 
responsibility to deliver the goods, he should 
be the person to be entrusted with the organi¬ 
sation management and operation of the Tools 
of production assigned to the job. It is for 
him in turn to select and entrust the operation 
and maintenance of the job to a suitable person 
answerable to him. 

Subject to the condition of undivided respon 
sibility in a project there must be a well de¬ 
fined organisation within the above frame-work 
clothed with adequate power to organise main 
tenance and operate on an agreed overall plan. 

14.12 Summary of Observations and Recom¬ 
mendations 

In relation to construction plant and equip¬ 
ment, effectiveness of management control is 
rellected in optimum utilisation of equipment, 
maximum productivity and least cost of the 'end- 
product produced by the machines. Brieily, this 
amounts to production control and economy 
control. ‘Organisation’ is the machine of mana¬ 
gement in its achievements of these ends. A 
system of coordinated activities with due re¬ 
gard to policies, authorities, responsilrilities and 
duties/activities makes a sound plan for the 
organisation. Functional coordination in plan¬ 
ning, execution and review helps controlling 
the production and economy provided a level 
and line of authority and the degree of res¬ 
ponsibility at each level are clearly defined for 
frictionless operation of the activities. 

Management methods and techniques are 
continuously getting better to keep pace with 
the modern trends in industries the world over; 
and the impact of this is clearly felt in all in¬ 
dustries using the construction plant and 
equipment. However, conceptually the pattern 
of organisation leaves something to be desired. 
There are certain voids and deficiencies which 
are not in conformity with the basic principles 
and objectives of a sound Organisation. 

Production control function is performed by 
getting the job done. The economy control 
function is limited to controlling the visible 
costs only even though this involves a continu¬ 
ous research in methods of improvement 
ctf operations or their management. The basic 
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requisites of such methods of improvement viz., 
operations research, time and method studies, 
methods analysis techniques which require the 

Mributes of an acquiestive mind and a pro- 
attitude to changes, are not fully provided 

for. 

In order to improve the efficiency in manage¬ 
ment, operation and utilisation of equipment, 
it is necessary that the machine of management 
Organisation, should be more suitably develop¬ 
ed and greater emphasis laid on method impro 
veinent techniques. 

Recommendations. 

1. For proper management operation and 
utilisation of equipment, the functional control 
on operation, servicing, repair etc., of equip¬ 
ment shall be assigned to one suitable organi¬ 
sation only on unitary control basis, under an 
Equipment Manager. 

The organisation shall be responsible for 
selection of equipment, care of equipment, re¬ 
cord keeping, value analysis, cost effectiveness 
and defect analysis, besides the normal func¬ 
tion of maintenance engineering. 

2. The size of the organisation and the type 
of administrative control (defining the life of 
heirarchy) shall be determined by the size of 
the fleet of equipment value-wise, as per follow¬ 
ing table: — 

Equipment value Organisation 

(Rupees) 

(a) 7.5 million to 10 million Executive Engineer 

(b) 23 to 40 million Superintending Engineer 


seers should also be similarly trained sc dm- 
the ‘How’ and ‘Why’ of a job can be clearly 
understood by them. 

5. The syllabi prescribed for Engineering 
Courses in the Technical Institutes and Univer¬ 
sities should additionally cover the following; — 

i. Construction methods and techniques. 

ii. Selection of equipment for given job ap¬ 
plications. 

iii. Planning of equipment for better pro¬ 
duction and economy in end cost. 

iv. Maintenance engineering. 

V. Equipment economics. 

6. Every project estimate shall include a clear 
design of the plant lay out and facilities re¬ 
quired based on exercises of economy. 

7. Provision for continuous research and re¬ 
vision of the methods for operation of 'equip¬ 
ment, for improvement of production by ma¬ 
chines, will be made by constitution of the 
Operations Research Cell, and/or Time and 
Methods Study Cell. 

8. Accumulation of performance data pro¬ 
duction and costs shall be made by creating 
proper records, under the direct supervision of 
an Engineer so that corrective actions, if any 
necessary (based on analysis of the information 
so recorded), can be taken for improvement in 
utilisation, productivity and reduction in costs 
in various segments of work. 

9. Materials management should be assigned 
to properly qualified and experienced persons. 


(c) 50 to 70 million Additional Chief Engineer 

(d) Above 70 million Chief Engineer 

3. For functional control of large-sized fleets 
of equipment concentrated at single locations, 
the distribution of work will be so made that 
.specialisation and economy in investment costs 
can be achieved besides ensuring expedition in 
repairs (reducing downtime of equipment to 
the minimum) and better quality of repair and 
maintenance work. 

*4. The personnel supervising the operations 
of equipment .should be suitably trained. The 
training of the executives should be such as 
to make them clearly understand the func¬ 
tions of planning, execution and review, in re¬ 
lation to specific positions held by them. The 
Foremen, Chargemen, Supervisors and Over- 
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10. Senior officers managing equipment oper¬ 
ations and utilisation shall be trained in net 
work technique.s so that planning and schedul¬ 
ing of construction programmes and operations 
and utilisation <jf equipment could be properly 
achieved. 

11. Young engineers holding responsible posi¬ 
tions in the management shall be trained in the 

use of modern management controlling aids_ 

computorisation etc. For computorisation to 
be possible, assistance shall be taken from the 
Management Institutes in the country for de¬ 
veloping a clear list of items of information 
etc., that may be necessary for integar tabula¬ 
tion. Necessary steps for codification of 
cost centres and cost elements, which are (he 
prerequisites for such a programme shall also 
be simultaneously taken. 



